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The current study had a multi-purpose and complementary research agenda focusing on 
the predictive power of teaching, cognitive and social presence on intrinsic, extraneous 
and germane cognitive load. More specifically, this study investigated the predictive 
relationships between the presences and cognitive load types through multiple regression 
analyses. This provided insights into the predictive validity of the presences with regard 
to cognitive load. Five graduate-level fully online courses delivering instruction in the 
field of learning, design and technology comprised the research context. Data from 103 
graduate students were used for multiple regression purposes.  
 Results revealed that (a) the presences can significantly predict extraneous and 
germane load with and without perceived learning and satisfaction; (b) the presences can 
significantly predict intrinsic load as a group without controlling for perceived learning 
and satisfaction, and together with perceived learning and satisfaction after controlling 
for it; (c) cognitive presence is the best predictor of both intrinsic and germane load with 
increased cognitive presence associated with increased intrinsic and germane load; (d) 
teaching presence is the best predictor of extraneous load with increases in teaching 




satisfaction are significant predictors of extraneous and germane load especially while 
showing a strong trend to be significant predictors of intrinsic load. 
 Overall, the current results suggested a strong and joint predictive power of the 
presences on cognitive load with or without perceived learning and satisfaction. All of the 
presences may not strongly relate to or predict cognitive load types individually though. 
This may imply a strong interrelation among the presences, and that the presences can 
work quite effectively all together in relation to cognitive load. Perceived learning and 
satisfaction appear to be strong collaborators with the presences as well. All these 
insights warrant future research in different learning contexts, possibly integrating other 








Lloyd, Byrne, and McCoy (2012) point to the increasing interest in online higher 
education or online courses offered at the higher education level. Similarly, Allen and 
Seaman (2014) found that 66 % of “chief academic leaders”, believe that online 
education is of crucial importance to their long-term strategy (2013, p. 3). Similar to the 
earlier increasing rates for online education (e.g., Allen & Seaman, 2011, 2013), the 
authors also highlighted that there are 7.1 million students enrolled in at least one online 
course, and, compared to the overall increase in higher education enrollments in fall 2012 
(1.2%), the overall increase in online education (6.1%) has been much greater (Allen & 
Seaman, 2014). A similar trend has also held true for K-12 education (Means, Toyama, 
Murphy, Bakia, & Jones, 2010). Consequently, Means et al. (2010) claimed that policy 
makers and practitioners need to have more knowledge about the effectiveness of online 
education. Suggesting that the increasing growth of online education has naturally led to 
concerns about its effectiveness in terms of learning processes and consequences, Kozan 
and Richardson (2014a) claimed that existing theoretical points can inform the need to 
address the effectiveness and efficiency of online education largely, which entails 
experimentally testing them. Aligning with this claim, Swan, Day, Bogle, and Matthews 
(2014) reported promising results when they employed a design-based approach to course 





In the ever-growing market of online education in higher education where the 
growth rate is almost ten times higher than traditional higher education (Shea & 
Bidjerano, 2009a), and the drop-out rate is higher (Bernard, Abrami, Lou, & Borokhovski, 
2004; Boston et al., 2009; Carr, 2000; Ice, Gibson, Boston, & Becher, 2011; Parker, 2003; 
Wilson, 2008), it is important that we increase the effectiveness of learning (Kozan & 
Richardson, 2014a). To this end, there has been research showing that some factors 
positively affect student persistence including quality interaction and feedback (Ivankova 
& Stick, 2007; Ojokheta, 2010) as well as the relevance of the content and learner 
satisfaction (Ivankova & Stick, 2007; Levy, 2007; Müller, 2008; Park & Choi, 2009).   
Further, given that earlier research on distance education using technologies 
including educational television and videoconferencing revealed no better effectiveness 
of these compared to traditional in-class learning (Means et al., 2010), concerns about 
effectiveness appear to be legitimate. Allen and Seaman (2013) reported that: (a) there 
has been an increase in the number of academic leaders (77%) who consider learning 
outcomes associated with online learning to be the same or better than those with face-to-
face; and yet (b) there is still 23% of leaders who view face-to-face learning superior to 
online learning at the higher education level. Among these chief academic officers in 
higher education, the same report also stated that only 30.2 % of leaders claimed that 
faculty members at their institutions accepted “the value and legitimacy of online 
education” (p. 6).  
All these seem to warrant gaining further insights into the effectiveness of online 




frameworks that are widely used as a means to effectively inform future research 
attempts; in this case, the Community of Inquiry framework (Garrison & Akyol, 2013a, 
2013b; Garrison, Anderson, Archer, 2000, 2001, 2010; Garrison & Arbaugh, 2007) and 
Cognitive Load theory (Ayres & Paas, 2012; Paas & Ayres, 2014; Sweller, 1988, 1994, 
2005, 2010; Sweller, Ayres, & Kalyuga, 2011; Sweller, van Merriënboer, & Paas, 1998). 
Focusing on the three constructs or presence types, (teaching presence, cognitive 
presence, and social presence) the Community of Inquiry framework aims at creating and 
sustaining effective online learning environments. Similarly, Cognitive Load theory 
purports to produce instructional guidelines that would circumvent the limitations of 
human cognitive architecture in order to foster learning outcomes. As a result, using both 
theories while evaluating the effectiveness of an online learning environment might 
provide complementary results that would help us diagnose how to enhance online 
learning outcomes.  
The concept of presence is at the heart of the Community of Inquiry (CoI) 
framework: (a) social presence; (b) teaching presence; (c) cognitive presence. Social 
presence is the extent to which members of a community of inquiry can “project their 
personal characteristics into the community, thereby presenting themselves to the other 
participants as “real people”” (Garrison et al., 2000, p. 89). Further, cognitive presence 
refers to the extent a group of learners are able to build and validate meaning or 
understanding through continuous critical communication and thinking (Garrison et al., 
2000, 2001). Finally teaching presence encompasses designing and facilitating the 
cognitive and social processes necessary in order to enhance learning consequences 




According to Garrison et al. (2000), learning happens in a critical community of 
inquiry where all presences, social, cognitive, and teaching, exist and interact with each 
other. In other words, meaningful learning experiences occur in the common intersection 
of social presence, cognitive presence and teaching presence. Therefore, one basic tenet 
of the CoI framework is that higher levels of social, cognitive and teaching presence can 
result in better learning. That is, increasing levels of presence may be associated with 
increasing levels of learning. 
As for Cognitive Load theory, it depends on the limitations of working memory 
regarding both the maintenance and processing of information, the cognitive load 
working memory can manage. There are three types of cognitive load (CL): intrinsic, 
extraneous, and germane (Sweller, 1994). Intrinsic CL is imposed by the inner structure 
of the learning materials (Sweller, 1994), which is based on the number of interacting 
information elements (Sweller, et al., 2011). According to Leahy, Chandler and Sweller 
(2003), working memory can process an information element alone which is an 
information piece or unit. Extraneous CL, on the other hand, is created by poor 
instructional characteristics which add information or processes unnecessarily (Sweller, 
2010). Germane CL, finally, refers to the amount of resources allocated for dealing with 
intrinsic CL (Kalyuga, 2011; Sweller et al., 2011).  
Moreover, CL theory assumes that learning in general occurs through a limited 
working memory capacity that processes and briefly holds information, and an unlimited 
long term memory that stores processed information (Sweller et al., 2011). According to 
Baddeley (1992), what is learned or stored in long-term memory is firstly processed by 




For instance, Miller (1956) speculated that we may not be able to handle more than about 
seven minus or plus two information chunks at a time. Recently, Cowan (2001, 2010, 
2014) argued that central working memory capacity limit can be three to five or three to 
four chunks in adults. As a result, one of the basic assumptions of CL theory is that in 
order to lead to effective learning, working memory limitations should be addressed by 
instructional design. These suggest that when the total CL is beyond the limited working 
memory capacity, learning may not occur due to the lack of enough resources that can be 
allocated for it (Sweller et al., 2011). 
Therefore, combining these presence and cognitive load insights would provide us 
with more insights into how to increase effectiveness of online learning environments as 
well as into the CoI framework and CL theory. The next section presents the research 
problem more specifically.  
 
 
Statement of the Research Problem 
Given that previous CoI framework research points to the existence of the 
presences in effective learning environments (Garrison et al., 2010), and that CL theory 
has informed numerous experimental studies that resulted in evidence-based instructional 
guidelines leading to better learning (Sweller et al., 2011), it is reasonable to expect that 
social, teaching and cognitive presences can help to keep CL at an effective level. That is, 
learning activities enriched by social, teaching and cognitive presences may both impose 
a certain amount of CL and reduce it to a certain extent whereby enhancing learning. For 
example, an activity asking learners to figure out how different life on Earth would be if 




integration and resolution. Consequently, working with their peers, and getting help from 
their teacher would aid a lot especially if they feel overwhelmed. This study focuses on 
this theoretically plausible predictive relationship between the presence constructs and 
CL in a graduate level fully online program at a large Midwestern university in the USA. 
Specifically, this study seeks to explore possible predictive relationships that 
might exist between social, cognitive, and teaching presences, and CL. It also aimed at 
examining such relationships while controlling for two highly relevant variables: 
perceived learning and learner satisfaction. Some previous research focused on perceived 
learning, satisfaction and the presences (e.g., Akyol & Garrison, 2008; Arbaugh, 2008; 
Shea, Li, Swan & Pickett, 2005). There has also been research suggesting that learner 
satisfaction relates to perceived learning as well (Fredericksen, Pickett, Shea, Pelz, & 
Swan, 2000; Richardson & Swan, 2003). Among these, Akyol and Garrison (2008) stated 
that they employed perceived satisfaction and learning as variables assuming that this 
would help differentiate between the “roles of social and cognitive presence” (p. 14). In 
addition to this, there are several other reasons for employing a perceived, but not a 
measured learning outcome, including but not limited to: (a) possible incompatibility of 
assignments among courses and instructors (Arbaugh 2005b, 2008; Rovai, 2002b); (b) 
“the enormous challenge of identifying valid and cost effective proxy measures of latent 
higher-order thinking” (Akyol et al., 2009, p. 127); (c) different grading regimes 
employed in different courses leading to comparability problems (Paechter, Maier, & 
Macher, 2010). 
Overall, the current study’s findings would provide further insights into both the 




context of online learning. As such, the purpose of the present study is to address the 
following research questions. 
 
 
Research Questions for Intrinsic Cognitive Load 
1) How well do teaching presence, cognitive presence and social presence predict 
intrinsic cognitive load at the end of a fully online course?  
1a) Which presence is the best predictor of intrinsic cognitive load at the 
end of a fully online course: social presence, teaching presence, or 
cognitive presence? 
2) Can the presences predict intrinsic cognitive load significantly at the end of a 
fully online course after controlling for learner satisfaction and perceived learning? 
2a) Which presence is the best predictor of intrinsic cognitive load at the 




Research Questions for Extraneous Cognitive Load 
3) How well do teaching presence, cognitive presence and social presence predict 
extraneous cognitive load at the end of a fully online course? 
3a) Which presence is the best predictor of extraneous cognitive load at 






4) Can the presences predict extraneous cognitive load significantly at the end of a 
fully online course after controlling for learner satisfaction and perceived learning? 
4a) Which presence is the best predictor of extraneous cognitive load at 
the end of a fully online course after controlling for learner satisfaction 
and perceived learning? 
 
 
Research Questions for Germane Cognitive Load 
5) How well do teaching presence, cognitive presence and social presence predict 
germane cognitive load at the end of a fully online course? 
5a) Which presence is the best predictor of germane cognitive load at the 
end of a fully online course: social presence, teaching presence, or 
cognitive presence? 
6) Can the presences predict germane cognitive load significantly at the end of a 
fully online course after controlling for learner satisfaction and perceived learning? 
6a) Which presence is the best predictor of germane cognitive load at the 




Significance of the Study 
Possible presence and cognitive load (CL) predictive relationships may be 
beneficial from both a theoretical perspective and practical perspective: (a) we can gain 
more insights into how presence and CL relate to each other thereby providing predictive 




presence and CL relationships may inform online learning and teaching in terms of how 
to employ the presences to calibrate CL imposed on learners to foster learning outcomes. 
In other words, more knowledge about presence and CL relationships may provide a 
better understanding of how to design and manage online learning on the one hand, and 
how to enhance online learning outcomes on the other. These may help decrease the high 
drop-out rates in online learning environments. 
Moreover, Garrison (2013) pointed to the need for further examination of the CoI 
framework thus increasing its “credibility”, which in turn contributes to its power for 
informing future “online and blended learning”  research (p. 1).  In this regard, Garrison 
(2013) stated “Explicating and validating such a comprehensive framework is an ongoing 
challenge” (p. 2). Similarly, Garrison and Arbaugh (2007) argued that there is still a lot to 
do that is concerned about “validating the CoI framework” (p. 167). Therefore, the 
current study also aimed at examining the CoI framework from a new perspective: a CL 




This section provides the definitions of the key terms used in the present study 
assuming that a brief clarification would help readers understand the content better. All 














Community “A group of individuals who are connected and communicate with 
regard to mutual interests and similar expectations as to process and 
outcomes” (Garrison, 2013, p. 10). 
Learning  
community 
A collaborative group of learners who are involved in “intellectual 
interaction” in order to learn (Cross, 1998, p. 4). 
Inquiry “A process of critical thinking and problem solving based on the 
generalized scientific method leading to resolution and the growth 
of personal and collective knowledge” (Garrison, 2013, p. 11). 
Community of 
 Inquiry 
“A learning community where participants collaboratively engage 
in purposeful critical discourse and reflection (cognitive presence) 
to construct personal meaning and shared understanding through 
negotiation” (Garrison, 2013, p. 10). 
Cognitive  
load 
Cognitive load refers to “the load that performing a particular task 
imposes on the cognitive system” (Sweller, et al., 1998, p. 266). 
Discourse “A collaborative and critical process for clarifying and resolving 
cognitive conflict through an open and disciplined (reflective and 
reasoned) form of dialogue or discussion with the potential for 
mutual agreement” (Garrison, 2013, p. 11). 
Social  
Presence 
Social presence is “the ability of participants to identify with the 
community (e.g., course of study), communicate purposefully in a 
trusting environment, and develop inter-personal relationships by 















Teaching presence is “the design, facilitation, and direction of 
cognitive and social processes for the purpose of realizing 
personally meaningful and educationally worthwhile learning 
outcomes” (Anderson et al., 2001, p. 5). 
Cognitive 
presence 
Cognitive presence is “the extent to which the participants in any 
particular configuration of a community of inquiry are able to 
construct meaning through sustained communication” (Garrison et 
al., 2000, p. 89). 
Metacognition It is “the set of higher knowledge and skills to monitor and regulate 
manifest cognitive processes of self and others” (Akyol & Garrison, 
2011a, p. 184). 
Extraneous  
cognitive load 
It is the type of load “imposed by instructional procedures that are 
less than optimal” (Sweller, 2010, p. 125). That is, it emanates from 




It “is concerned with the natural complexity of information that must 
be understood and material that must be learned, unencumbered by 
instructional issues such as how the information should be presented” 
(Sweller, 2010, p. 124). 
Germane  
cognitive load 
It “can be better understood as working memory resources that are 
devoted to information that is relevant or germane to learning” 








It is “a brain system that provides temporary storage and 
manipulation of the information necessary for such complex 
cognitive tasks as language comprehension, learning, and reasoning” 
(Baddeley, 1992, p. 556). 
Information 
element  
“An element is a learning item in its simplest form and processed as a 
single unit in working memory” (Leahy et al., 2003, p. 402). 
Element 
interactivity 
“Interacting elements are defined as elements that must be processed 
simultaneously in working memory because they are logically 








The present chapter presents a literature review that explores the Community of 
Inquiry (CoI) framework  (Garrison & Akyol, 2013a; Garrison, Anderson, Archer, 2000, 
2001, 2010; Garrison & Arbaugh, 2007) and Cognitive Load (CL) theory (Chandler & 
Sweller, 1991; Paas & Ayres, 2014; Sweller, 1988, 1994, 2005; Sweller et al., 1998; 
Sweller et al., 2011; Tricot & Sweller, 2014), the two theoretical frameworks that provide 
the context for the present study. Additionally, the review focuses on a discussion of how 
and why the three presences and cognitive load (CL) can relate to each other in order to 
foster learning in online learning environments. In other words, it provides insights into 
how to connect presence and CL in the light of the existing empirical and conceptual 
understandings. These are based on empirical or conceptual studies that incorporated 
either CL and presence, or CL and community of inquiry in online learning and blended 
learning environments. In addition, the review provides insights into face-to-face learning 
environments including laboratory experimental settings informed by earlier work on 
presence and CL. The aim is to provide a general picture of the CL and presence research, 




Community of Inquiry (CoI) Framework 
The CoI framework has a social-constructivist theoretical basis (Akyol et al., 
2009; Akyol & Garrison, 2011b; Akyol, Ice, Garrison & Mitchell, 2010; Maddrell, 2011; 
Swan, Garrison, & Richardson, 2009; Swan & Ice, 2010). Akyol et al. (2009) and Swan 
et al. (2009) asserted that the CoI framework focuses on the process of learning and not 
the outcomes (Akyol et al., 2009). Additionally, Annand (2011) stated that the CoI’s 
original social constructivist conceptualization of learning has turned into “an empirically 
testable construct in an objectivist paradigm” (p. 40). 
Regarding social constructivism, Oldfather, West, White and Wilmarth (1999) 
stated that it “is a particular view of knowledge, a view of how we come to know” (p. 8). 
According to Ertmer and Newby (1993), constructivism differs from behaviorism and 
cognitivism in that it asserts that knowledge is not fully independent of a learner’s 
interpretation nor an objective entity that can be directly transferred or acquired. Adding 
a social aspect to this, social constructivism pinpoints that learning occurs as a 
consequence of learners’ socio-cultural interaction and it is a sort of “sense-making” 
(Oldfather et al., 1999, p. 9). In line with these, Werhane et al. (2011) stated that “The 
thesis of social constructivism is that our minds do not mirror experience or reality. 
Rather, our minds project and reconstitute experience” (p. 106)      
Moreover, Garrison et al. (2010) stated that the CoI framework was based on John 
Dewey’s earlier work, and that “The phrase community of inquiry was borrowed from 
Lipman (1991)” (p. 6). According to the authors, all these were based on John Dewey’s 
previous work. Regarding a “community of inquiry”, Swan et al. (2009) stated that 




organizing framework of sustainable principles and processes for the purpose of guiding 
online educational practice” (p. 45). Besides, Garrison and Akyol (2013a) defined an 
educational community of inquiry as “a group of individuals who collaboratively engage 
in purposeful critical discourse and reflection to construct personal meaning and confirm 
mutual understanding” (p. 105).  
Garrison et al. (2010) further stated that: 
It is important to emphasize that this framework emerged in the specific  
 context of computer conferencing in higher education-i.e., asynchronous, 
 text-based group discussions-rather than from a traditional distance  
 education theoretical perspective assumed that students worked   
 independently from each other. (p. 5)  
Consequently, the CoI framework inherently has attracted attention to online 
discussions in earlier research since online group discussions constituted a natural habitat 
for a community of inquiry. However, there have also been attempts to apply the CoI 
framework in different learning contexts including blended learning environments (e.g., 
Szeto, 2015; Vaughan & Garrison, 2005) and whole online courses instead of discussion 
threads only (e.g., Archer, 2010; Shea et al., 2011b). These attempts seem to be in their 
infancy or still maturating since Shea et al. (2011b) suggested further research focus on 
not only discussion threads, but also other communication-based processes as well as 
learning outcomes. Moreover, the need to extend the CoI framework beyond online 
discussions, according to Archer (2010), stems from the relatively less diagnosed higher 




After all, students seem to save their best ideas for course assignments other than online 
discussions such as papers (Archer, 2010). 
Finally, Manley (2013) contended that the CoI framework is useful in terms of 
assessing higher-order thinking. Unsurprisingly, according to Garrison et al. (2001), a 
critical community of inquiry is “the hallmark of higher education” and it is “an 
extremely valuable, if not essential, context for higher-order learning.” (p. 7). Based on 
such a community of learning that fosters higher order thinking and learning, the CoI 
framework, first introduced by Garrison et al. (2000), consists of three core elements or 
presence types: cognitive presence, social presence and teaching presence. The following 




Cognitive presence is the learners’ capability for building and authenticating 
meaning from a learning experience through continuous reflection and communication 
(Garrison et al. 2000, 2001). Furthermore, approximating John Dewey’s idea of reflective 
thought (Garrison et al., 2010) and emanating from his “reflective thinking model” 
(Garrison & Akyol, 2013a, p. 108), cognitive presence has been operationalized by 
means of the practical inquiry model (Garrison & Akyol, 2013a; Garrison & Arbaugh, 
2007; Garrison et al., 2001, 2010). The model by Garrison et al. (2001) comprises four 
interrelated and iterative stages:  
1.  A triggering event that encapsulates posing a problem to solve. 





3. Integration refers to integration of ideas identified during exploration by 
forming meaning and solutions as they relate to the existent problem or 
problems. 
4.  Resolution is (a) evaluating the solutions posed; (b) choosing and applying 
the best one. 
These stages of the practical inquiry model of cognitive presence have a non-
linear relationship among themselves (Garrison & Arbaugh, 2007; Swan et al., 2009), and 
require an intentional transition (Garrison & Arbaugh, 2007). In other words, learners 
need to involve themselves in all the phases of the practical inquiry model (Garrison & 
Aksoy, 2013a).  
 
Cognitive Presence Indicators 
There are indicators that pertain to each of the cognitive presence phases. 
Garrison (2011) provided the phases and their sample corresponding indicators as shown 
in Table 2 (p. 25). 
Table 2 
Cognitive Presence Indicators 
Phase Sample Indicator 
Triggering event Sense of puzzlement 
Exploration Information exchange  
Integration Connecting ideas 









The Role of Cognitive Presence in a Community of Inquiry/Learning 
According to Garrison et al. (2000), cognitive presence is the CoI framework 
component “that is most basic to success in higher education” (p. 89). Additionally, 
Garrison (2003) contended that an effective learning environment depends on not only 
cognitive processes involved but also factors moderating them, and that in order for deep 
and meaningful leaning to occur, it is essential to understand cognitive presence. 
Therefore, cognitive presence appears to be the CoI framework element that corresponds 
most to learning in a community of inquiry. All these including the practical inquiry 
model also imply a positive linear relationship between cognitive presence and learning 
indicating that higher levels of learning are strongly associated with higher levels of 
cognitive presence (i.e., integration and resolution). After all, Oztok (2014) claimed that 
it is only the high-level cognitive presence that is likely to result in knowledge 
construction.  
Furthermore, Buraphadeja and Dawson (2008) listed the practical inquiry model 
by Garrison et al. (2000, 2001) as one of the commonly used frameworks to assess 
critical thinking in earlier research. In a case study using Bloom’s taxonomy, the SOLO 
taxonomy — “a taxonomy for assessing the structure of observed learning outcomes” 
developed by “Biggs and Collis (1982)” (Schrire, 2004, p. 476) — and the practical 
inquiry model or cognitive presence, Schrire (2004) reported that the practical inquiry 
model was the best fit for analyzing the cognitive processes involved in knowledge 
construction. Therefore, it is reasonable to state that cognitive presence is also related 





Research-Based Cognitive Presence Issues 
It is clear that cognitive presence reaches its peak in resolution. However, 
contrasting Garrison’s (2003) claim that asynchronous online learning can lead to higher 
levels of cognitive presence thus encouraging effective learning, initial research 
demonstrated a lesser existence of the integration and resolution phases especially 
compared to the exploration stage in online discussions (e.g., Arnold & Ducate, 2006; de 
Leng, Dolmans, Jöbsis, Muijtjens, & van der Vleuten, 2009; Garrison et al., 2001; 
Kanuka, Rourke, & Laflamme, 2007; McKlin, Harmon, Evans, & Jones, 2002; Meyer, 
2003; Pawan, Paulus, Yalcin, & Chang, 2003), or chats (e.g., Stein et al., 2007), and both 
face-to-face and online discussions (e.g., Vaughan & Garrison, 2005). Of these, Pawan et 
al. (2003) did not find any examples of resolution, and Meyer (2004) reported a smaller 
percentage of online discussions in the resolution phase compared to both the integration 
and exploration phases.  
What would be the reason(s) for these findings? Firstly, the relatively fewer 
instances of higher level cognitive presence found in earlier research has been attributed 
to teaching presence (Garrison, 2007; Garrison & Akyol, 2013a; Garrison & Arbaugh, 
2007; Garrison & Cleveland-Innes, 2005; Vaughan & Garrison, 2005) or the strategies 
instructors employ (Celentin, 2007). Specifically, according to Garrison and Akyol 
(2013a), such findings relate to teaching presence on the basis of (a) task design; (b) 
pushing discussions forward on time; (c) provision of essential information. Similarly, 
Garrison and Arbaugh (2007) highlighted the importance of the facilitation and direction 





Moreover, Kanuka and Garrison’s (2004) results revealed that instructors are 
expected to take a role in (a) guiding discourse; (b) encouraging collaboration; (c) 
helping students with self-management; (c) modeling and facilitating reflection; (d) 
helping students with monitoring or self-assessing their performance; (e) helping learners 
to construct knowledge. All these appear to highlight the importance of the instructors’ 
role in both the design and actual teaching phases of teaching presence. Similarly, 
Garrison and Cleveland-Innes (2005) showed that when instructor involvement is high, 
assignments encourage critical thinking, and interaction includes critical discourse, 
learners can develop a deep approach to learning despite voluntary participation and less 
interaction. The authors concluded that the “design and teaching approach” (p. 140) 
greatly impacts the development of a deep and meaningful approach to learning on the 
part of students.  
Secondly, there can be some instructional conditions under which integration and 
resolution may be encouraged more. For instance, Meyer (2004) reported that, of the 
online discussions classified as following through to resolution, a large portion (40%) 
was based on problem solving questions (p. 110). This implies that type of questions also 
impact the type of student responses (Meyer, 2004). Likewise, Arnold and Ducate (2006) 
stated that resolution cases were found in the discussion that asked for “a solution to a 
problem.” (p. 57). Moreover, Murphy (2004a) explicitly encouraged problem formation 
and resolution in online discussions through such strategies as asking participants to 
compare their ideas with others’ ideas. The online learning environment used in the study 
was specifically designed for fostering collaborative problem formulation and resolution 




cases than problem formation thus showing that learners moved to higher levels of 
cognitive activity. Similarly, Murphy (2004b) suggested explicit and effective 
encouragement of higher-level collaborative processes in online asynchronous 
discussions. 
Furthermore, under obligatory participation in online discussions “as part of an 
assignment” (p. 8), Pisutova-Gerber and Malovicova (2009) reported higher percentages 
of integration and resolution. de Leng et al. (2009) provided evidence of highly increased 
levels of resolution when a particular week of online discussions was devoted to 
“verification and resolution” (p. 11) with voluntary participation. Claiming that 
metacognition is a must for deep and meaningful learning, Garrison and Akyol (2013b) 
argued that metacognition should comprise “both individual and shared learning activities” 
(p. 87). In the same vein, Garrison and Akyol (2013a) argued that when students’ 
metacognitive awareness of what cognitive presence is as a whole process, and what each 
phase asks for increases, it can be easier for them to move to higher levels of cognitive 
presence. These align with others such as (a) providing conflicting ideas and drawing 
conclusions (Jeong, 2003); (b) employing intentional cognitive coaching (Lueebeck & 
Bice, 2005) in order to promote critical or higher-level thinking in online discussions; (c) 
using a scaffolded online discussion strategy to trigger resolution while using debate and 
role play strategies for exploration and integration (Darabi, Arrastia, Nelson, Cornille, & 
Liang, 2011); (d) employing multi-purpose discussions in order to lead to more social 
interactions as well as both class and group discussions in order to encourage both 




However, there may still be a limit to the level of resolution that can be achieved 
even in online learning contexts designed to promote it. For instance, Murphy’s (2004a) 
identifying solutions described as a part of resolution seems to correspond more to the 
integration phase of cognitive presence just as evaluating solutions and acting on 
solutions seem to align more with resolution. Among these, identifying solutions covered 
58.5% and evaluating solutions covered 51.1% of the online discussion messages while 
acting on solutions included 3.2% only. This may be natural in that creating solutions 
would entail more discussions compared to evaluating them which would require more 
discussion than reaching a resolution (K. Swan, personal communication, March 23, 
2014). Swan further noted that resolution includes one solution, and that “the number of 
postings or words generated are bad measures” (personal communication, March 23, 
2014). Still though, using cognitive presence terminology, it seems that even in an online 
learning environment that purports to enhance problem solving and resolution, and that 
consists of discussion prompts explicitly encouraging these, resolution in terms of 
applying or implementing solutions can be limited to some extent. There may be different 
reasons for this. 
One plausible reason is that application of the solutions might require going out of 
online discussions and applying them off-line in the workplace or any other real contexts 
including but not limited to more demanding assignments. These seem to partly support 
the claim that integration and resolution/application should be searched for outside online 
discussions (Archer, 2010; Shea & Bidjerano, 2009a; Shea et al., 2010). In this regard, 




levels of cognitive presence, and that students save their best ideas not for online 
discussions, but for such assignments as papers due to higher marks associated with these.  
However, some other recent research indicated more cases of integration and 
resolution phases when combined as a total together and especially compared to the 
exploration phase in online discussions (e.g., Akyol & Garrison, 2008; Richardson & Ice, 
2010). Richardson and Ice (2010) pointed out that duration of online discussions may not 
always be long enough to encourage learners to reach the end of cognitive presence cycle 
independently of a discussion topic. The authors also claimed that “not all activities 
should reach resolution depending on the content” (J. Richardson, personal 
communication, January 17, 2015). Gašević, Adesope, Joksimović and Kovanović (2015) 
highlighted that whether learning problems are well- or ill-structured thus making it 
easier or harder for students to engage in different phases of cognitive presence can be an 
important factor.  As for completely online or blended courses, Shea and Bidjerano 
(2009a), as based on a Likert-type CoI survey, reported that more than 70% of 
participants on average reached integration or resolution phases. Additionally, Akyol and 
Garrison (2011b) not only found connections between cognitive presence and perceived 
and actual learning consequences but also that higher levels of cognitive presence and 
learning were achievable in both online and blended learning contexts. From a 
metacognitive perspective, Akyol and Garrison (2011a) found more instances of 
managing cognition as a part of metacognition in written discussions. 
Among these studies, it should also be noted here that, Akyol and Garrison (2008), 
Pisutova-Gerber and Malovicova (2009), and Richardson and Ice (2010) reported higher 




slightly more participants strongly agreed that they went through resolution than 
integration while again a slightly higher number of participants agreed that they 
experienced integration compared to resolution. Suffice to say here, such comparisons 
should be approached with careful caution though. Overall, given all these, it is not 
surprising that Vaughan and Garrison (2005) described cognitive presence as “the 
element within a community of inquiry which reflects the focus and success of the 
learning experience” (p. 8). Thus, to reach resolution, there is a need for designing 
appropriate learning activities accompanied by unambiguous instructions and effective 
teaching presence (Garrison & Arbaugh, 2007) as well as guidance through appropriate 
instructional prompts (Pisutova-Gerber & Malovicova, 2009). Specifically, we need a 
certain level of teaching presence that facilitates critical thinking to achieve high levels of 




Regarded as a significant driver for learner satisfaction, perceived learning, and 
understanding or awareness of a learning community (Garrison & Arbaugh, 2007), earlier 
CoI research provided cumulative evidence pointing to the importance of teaching 
presence (Garrison & Akyol, 2013a; Garrison et al., 2010). According to Garrison and 
Akyol (2013a), it is of great importance not only in terms of learning consequences but 
also of aligning social and cognitive presence with each other. Garrison and Akyol 
(2013a) further contended that, independent of the type of learning context (i.e., online, 
blended, face-to-face), an instructor is always needed to “structure, shape and assess the 




So, what is teaching presence all about? Anderson et al. (2001) defined teaching 
presence as “the design, facilitation, and direction of cognitive and social processes for 
the purpose of realizing personally meaningful and educationally worthwhile learning 
outcomes” (p. 5). This definition provides clues regarding the components of teaching 
presence. In other words, teaching presence categories are design and organization, 
facilitation of discourse, and direct instruction (Akyol & Garrison, 2008; Anderson et al., 
2001; Garrison & Akyol, 2013a).  
Anderson et al. (2001) described design and organization as the design of “the 
process, structure, evaluation and interaction” (p. 5) characteristics of an online learning 
environment and “providing guidelines and tips and modeling” (p. 6). According to 
Akyol and Garrison (2013a), and Garrison (2011), design and organization relate to the 
larger e-learning context that includes technology and necessitates adaptation of existing 
learning and teaching approaches. Consequently, design and organization may be more 
challenging in online learning environments (Garrison, 2011; Garrison & Akyol, 2013a). 
Similarly, Vonderwell and Turner (2005) stated that “Strategic planning and integration 
of pedagogical activities is perhaps the most important aspect of online teaching.” (p. 68).  
Facilitating discourse, involves fostering reflective and sustained communication, 
and “the interest, motivation, and engagement” of learners as well as evaluating the 
effectiveness of these attempts (Anderson et al., 2001, p. 7). Being different from 
discussion (Anderson et al., 2001), discourse is a collaborative attempt that tries to 
resolve cognitive conflicts through critical and reflective dialogue (Garrison, 2013). 




community of inquiry, and assessing the whole learning experience (Anderson et al., 
2001).  
As for direct instruction, it includes teachers’ use of their content area and 
pedagogical knowledge when necessary as well as guiding students to further resources 
and resolving technical issues (Anderson et al., 2001). For instance, it refers to both 
catching and dealing with misunderstandings (Garrison & Akyol, 2013a), and entails 
providing scaffolding or feedback more directly whenever necessary in order to enhance 
learning without annihilating the facilitative aspect of discourse.  
Even though categories of teaching presence appear to be isolated, a closer look at 
them indicates that they are integrated to some extent. For instance, according to Garrison 
(2011), and Garrison and Akyol (2013a), there is no point in disconnecting instructional 
design from instructional delivery since collaborative constructivism requires attention to 
students’ approach towards both the content of instruction and how that content is 
handled in online learning. The best way of achieving this occurs through a design and 
organization that can easily adapt to the changing situations (Garrison, 2011; Garrison & 
Akyol, 2013a). 
Finally, each category of teaching presence seems to be the precursor of a specific 
role: (a) designer under design and organization; (b) facilitator under facilitating 
discourse; (c) instructor under direct instruction. In line with these, claiming that teaching 
presence covers more than what Anderson et al.’s (2001) definition suggests “in 
discussion-based online courses”, Wang, Chen, and Liang (2011) highlighted the roles of 
“a designer, host, summarizer, evaluator, and counselor” (p. 435). However, “it is very 




distributed across the instructor, the students, and the materials that make up the course” 
(K. Swan, personal communication, April 7, 2015). 
 
Teaching Presence Indicators 
Each of the components or categories of teaching presence has some indicators 
(Garrison & Akyol, 2013a) that point to their existence. Garrison (2011) provided the 
following matching of teaching presence components with their corresponding sample 
indicators (p. 25): 
Table 3 
Teaching Presence Indicators 
Phase Sample Indicator 
Design and organization Setting curriculum and methods 
Facilitating discourse Shaping constructive exchange 
Direct instruction Focusing and resolving issues 
 
The Role of Teaching Presence in a Community of Inquiry/Learning 
Garrison (2011) contended that teaching presence combines all components of a 
critical community of inquiry in a way that aligns with targeted learning outcomes as well 
as what learners need and can do. Garrison (2011) further stated that doing so is a very 
demanding task, and that it may be more challenging in online learning. Likewise, 
according to Garrison et al. (2000), the basic function of teaching presence is to maintain 
cognitive and social presence through two main responsibilities: designing instruction, 
and facilitating the learning experience. The instructional design job includes planning 
and getting prepared for the learning experience, and indicates that teaching presence 




Additionally, teaching presence continues throughout the learning experience, which 
involves the teacher’s facilitation of the discourse and provision of direct instruction 
when necessary (Anderson et al., 2001). 
As to who would undertake teaching presence, instructional design seems to be 
much more the business of a teacher while facilitation responsibilities can be shared with 
others (Garrison & Arbaugh, 2007; Garrison et al., 2000). Teaching presence can be 
undertaken by all members of a community of inquiry even though it is usually the 
primary responsibility of the teacher (Garrison, 2011; Garrison et al., 2000). Garrison 
(2011) further added that all members have a stake in every stage of all presences, and 
that the ideal is for learners to take more responsibility for teaching presence over time 
therefore achieving more self-regulated learning. In this regard, Stenbom, Hrastinski, and 
Cleveland-Innes (2012) stated that teaching presence consists of both learner-to-learner 
and instructor-to-learner teaching. On the other hand, Dennen (2007) claimed that both 
instructor presence and position affect learner expectations, and that, without instructors’ 
modeling, it is unlikely for learners to put themselves into the instructor position. This 
suggests that instructor guidance or presence may also be needed for learners to adopt an 
instructor role and undertake teaching presence. 
From a community development perspective, in their multi-case study, Brook and 
Oliver (2007) claimed that instructor-driven strategies such as “Establishing real-world 
contexts” that foster communication and participation also foster community 
development among learners in online learning environments (p. 361). Another recent 
study that checked the connection between teaching presence and community formation 




order to check how teaching presence and another relevant variables (i.e., employment 
status) related to students’ sense of community in an asynchronous online learning 
environment. Similar to the findings of Shea (2006), after eliminating the non-significant 
contributors, the results of the second regression analysis indicated that design and 
organization, and directed facilitation significantly related to increases in sense of 
educational community thereby explaining 62% of the variance.  
 In other words, Shea et al. (2006) pointed to the possibility of a two-part teaching 
presence including design and organization, and directed facilitation. However, Garrison 
and Arbaugh (2007), and Diaz, Swan, Ice, and Kupczynski (2010) stated that directed 
facilitation is the combination of “facilitation and direct instruction” (p. 165). Further, 
using a very similar instrument, Arbaugh and Hwang (2006) found the original three 
components of teaching presence. Garrison and Arbaugh (2007) claimed that this 
difference between the two studies is more likely to have stemmed from the sample 
differences in that the undergraduates participating in Shea et al.’s (2006) study might not 
have separated facilitation from direct instruction as opposed to MBA-level students who 
participated in the Arbaugh and Hwang (2006) study. 
Some other studies provided more specific insights into how teaching presence 
can manifest itself in terms of achieving such desirable outcomes as more learner 
interactions. To illustrate, An, Shim, and Lim (2009) found that when participation in 
online discussions is a part of course requirements and instructor participation in the 
discussions is kept at a low level, both the number and the quality of the postings seemed 
to increase. On the other hand, in an online mathematics learning context, Bliss and 




presence and student participation; (b) the number of student posts and instructor 
presence; (c) the number of student posts and feedback; (d) the number of student posts 
and quality post guidelines by the instructor. Interestingly enough, despite these, quality 
of posts significantly related to feedback but not to instructor presence or quality and 
quantity guidelines. 
Furthermore, some previous research highlighted the relationship between 
teaching presence and (a) learners’ satisfaction and perceived learning (e.g., Arbaugh, 
2010; Shea, Pickett, & Pelz, 2003; Wu & Hiltz, 2004); (b) the number of student posts, 
student participation, the amount of starting discussion threads (e.g., Bliss & Lawrence, 
2009); (c) sense of a learning community (e.g., Ice, Curtis, Phillips, & Wells, 2007; Shea, 
2006; Shea et al., 2005); (d) learners’ intellectual engagement (e.g., Shi, 2005); (e) 
interactive learning, and forming and sustaining a learning community (e.g., Maor, 2003); 
(f) providing techno-pedagogical and learner regulation (e.g., Torras & Mayordomo, 
2011); (g) cognitive learning (e.g., Shin, 2001); (h) student perceptions of support and 
help-seeking as well as course grades (e.g., Whipp & Lorentz, 2009); (i) both quantity 
and quality of student participation (e.g., de Bruyn, 2004); (j) cognition, affective 
learning, and motivation (e.g., Baker, 2010); (k) student success (e.g., Kupczynski, Ice, 
Wiesenmayer, & McCluskey, 2010); (l) learning outcomes measured through teacher 
grades (e.g., Shea & Vickers, 2010); (m) level of engagement in online discussions 
(Pawan et al., 2003); (n) comprehending content and satisfaction when accompanied by 
mini audio presentations (e.g., Dringus, Snyder, & Terrell, 2010); (o) learner engagement 
in web-enhanced classes (e.g., Lear, Isernhagen, LaCost, & King, 2009); (p) student 




Coe, 2014); (q) social context (e.g., Dzubinski, 2014); (r)medium satisfaction and 
perceived learning (e.g., Arbaugh, 2014); and (s) collaborative learning (e.g., Wisneski, 
Ozogul, & Bichelmeyer, 2015). 
 In this regard, Shea et al. (2003) diverged from most other studies regarding 
facilitating discourse and direct instruction, in that the participants rated not only their 
instructors but also their peers. Design and organization correlated with both students 
satisfaction and reported learning. In terms of facilitating discourse, students’ ratings of 
both their instructor and peers correlated significantly with student satisfaction and 
perceived learning; however, the correlation coefficients between peers’ facilitating 
discourse, and student satisfaction and perceived learning were not as high as the ones 
between instructors’ ability to facilitate discourse, and student satisfaction and perceived 
learning. The same conclusion held true for direct instruction as well. It seems that 
students had a tendency to assign more responsibilities to their instructors in terms of 
facilitating discourse and providing direct instruction in online learning (Shea et al., 
2003), despite the small response rate and the fact that the authors do not seem to have 
explored whether the correlation values significantly differ from each other. These results 
replicated or confirmed the previous preliminary study by Shea, Fredericksen, Pickett, 
and Pelz (2003) that ran the same analyses. 
 
Research-Based Teaching Presence Issues 
Despite the importance of teaching presence for a community of inquiry in an 
educational setting (Garrison & Akyol, 2013a), there seem to be some controversial 




individual studies, and to the results of different studies. For instance, based on a 
quantitative content analysis, Akyol, Garrison, and Ozden (2009) compared online and 
blended learning environments in terms of the presences. They detected almost no cases 
of design and organization for online and blended environments. On the other hand, 
online discussions appeared to include more instances of facilitating discourse and direct 
instruction than blended discussions. However, further statistical analyses indicated that 
these differences were non-significant.  
In contrast, statistical analyses of the CoI survey data employed by Akyol et al. 
(2009) showed that the blended learning environment embodied more teaching presence 
compared to the online learning environment involved in the experiment. In addition to 
the small sample size (Akyol et al., 2009), a word of caution needs to be stated here about 
the discrepancy among the results of this study: Content analysis led to no teaching 
presence differences between online and blended learning environments whereas 
analyses on the survey data indicated higher perceived teaching presence in the blended 
environment. Similarly, even though survey data pointed to no differences in terms of 
social presence and cognitive presence, content analysis yielded differences in terms of 
some categories of social presence and cognitive presence. Further research needs to be 
aware of such possible differences and focus on how to explain them.  
It is also worthy of questioning the extent to which some studies inform us about 
teaching presence. For instance, Garrison and Akyol (2013a) listed Paechter et al. (2010) 
as a study showing the importance of teaching presence “for the acquisition of knowledge” 
(p. 111). Applying a multiple regression analysis based on a student survey, Paechter et al. 




instructor support item (i.e., “My instructor supports and counsels me with regard to my 
learning processes”) significantly related to knowledge construction and course 
satisfaction (p. 226). The same results also indicated that an instructor’s e-learning 
experience item (i.e., “My instructor has a high level of expertise in the implementation 
of e-learning courses”) was significantly related to learning acquisition, media 
competence and course satisfaction (p. 226). These two items and others used by 
Paechter et al. (2010) may not represent teaching presence completely though.  
There have also been some studies providing insights into different levels of 
teaching presence across different subject areas, thereby referring to a subject area effect 
on teaching presence. Arbaugh, Bangert, and Cleveland-Innes (2010), for instance, found 
that even though teaching presence scores did not differ significantly between online and 
blended course deliveries, they did significantly differ across some content areas except 
for “Allied Health/Technical and Science/Math disciplines” and between “Allied Health 
and Technical and Education” in one school context (p. 41). In the second online research 
context consisting of business-related courses, the results revealed that “Marketing and 
“Other”” course takers reported significantly higher teaching presence levels. 
Interestingly, in the first school, independent of course delivery mode (i.e., online versus 
blended), most of the different disciplines were associated with different teaching 
presence levels.  
In a similar vein, but using quantitative content analysis, not the CoI survey, 
Gorsky, Caspi, Antonovsky, Blau and Mansur (2010) examined “the impact of 
disciplinary difference on the dialogic behavior of the representative forums” (p. 54). 




“course policy” to “group size”, and employed adjusted values based on the percentage of 
the participating students (p. 54). Gorsky et al.’s (2010) results showed that science 
students expressed a higher level of teaching presence in the forums than their 
counterparts in the humanities forum. This finding becomes eye catching especially given 
that instructors’ teaching presence did not differ significantly across forums.  
All these seem to suggest that teaching presence may be more observable within 
applied sciences (Arbaugh et al., 2010) and hard sciences (Gorsky et al., 2010). 
Varnhagen, Wilson, Krupa, Kasprzak, and Hunting’s (2005) study, conducted in the 
health promotion field at a graduate level, also appears to support this: Results of the 
study indicated that courses that were directly related to the field of study incorporated 
higher teaching presence levels compared to another course that also related to the field 
but that was mainly oriented towards research methods. 
What is presented regarding teaching presence so far shows that teaching 
presence, as both a teacher and student function, relates to both cognitive presence and 
social presence. In other words, it seems that teaching presence can mediate both 
cognitive presence (e.g., Garrison et al., 2001; Garrison et al., 2010) and social presence 
(e.g., Garrison et al., 2010) to a certain extent. In the next section, the present review 




Social presence refers to the extent members of a community of inquiry can 
represent themselves in such a way that they can be perceived as actual people (Garrison 




of inquiry (Garrison et al., 2010) since it refers not only to encouraging social 
engagement or interaction, but also it serves to create a learning environment that houses 
critical thinking and that aims at achieving higher level learning outcomes (Garrison & 
Akyol, 2013a).  
According to Garrison and Akyol (2013a), there has been a need to revise what 
social presence is to tie it more with “collaboration and critical discourse” (p. 107). For 
instance, claiming that an earlier social presence concept did not address all complexities 
of the construct, Garrison (2009) defined it as “the ability of participants to identify with 
the community (e.g., course of study), communicate purposefully in a trusting 
environment, and develop inter-personal relationships by way of projecting their 
individual personalities” (p. 352). Accordingly, Garrison (2011) claimed that, through a 
written communication channel, due to the non-existence of non-verbal cues, forming 
social presence can be challenging. In contrast, Rogers and Lea (2005) argued that the 
lack of non-verbal communication can foster social presence by favoring the formation of 
a group or community identity over an individual one. 
Like cognitive presence and teaching presence, social presence has categories too. 
Garrison et al. (2000) listed social presence categories as “emotional expression, open 
communication, and group cohesion” (p. 99). Affective or emotional expressions using 
different orthographic features such as emoticons reflect interpersonal communication 
(Garrison & Akyol, 2013a). Garrison and Akyol (2013a) further stated that affective 
expressions may not be a deterministic aspect of social presence but may contribute to the 
formation of a learning community at the beginning. Besides, open communication 




group cohesion refers to the establishment and maintenance of a feeling of being a group 
or community which is enriched by a sense of belongingness and in which membership in 
a group comes before individuality (Garrison et al., 2000). This aligns with Rogers and 
Lea’s (2005) emphasis on identification with the group or social identity. 
 
Social Presence Indicators 
Each of these social presence categories has their own indicators especially in 
online discussions. Table 4 displays these indicators and their corresponding social 
presence categories adopted from Garrison (2011, p. 25).   
Table 4 
Social Presence Indicators 
Phase Sample Indicator 
Affective/Personal  Self projection/expression emotions 
Open Communication Learning climate/risk-free expression 
Group cohesion Group identity/collaboration 
 
The Role of Social Presence in a Community of Inquiry/Learning 
There have been studies that included social presence aspects ranging from 
interaction to group projects, and that referred to possible relationships between these and 
such learning-related concepts as perceived learning and satisfaction. To illustrate, 
Arbaugh (2005a) reported significant, positive and large relationships between course 
interaction, and perceived learning and satisfaction with the instructional medium. 
Similarly, Williams, Duray, and Reddy (2006) found significant positive relationships 
between both overall learning, and team orientation and group cohesion, and between 




revealed that group cohesion is a mediator variable for the relationship between 
teamwork orientation and overall student learning. Besides, another study, Arbaugh and 
Benbunan-Fich (2006), showed that an objectivist orientation towards teaching 
accompanied by collaborative learning activities led to higher student perceived learning 
and satisfaction with medium or the internet. All these align with such findings as the 
positive correlations between social presence and (a) learner satisfaction; (b) perceived 
collaboration (e.g., Sorden & Munene, 2013) as well as the claim that social presence is 
crucial for collaboration (e.g., Zhao, Sullivan, & Mellenius, 2014).  
 Among such studies, Rovai (2002b) employed sense of community as a variable 
that included connectedness. The instrument used, the Sense of Classroom Community 
Scale (SCCS), was developed in Rovai’s (2002a) study, which also established its 
validity and reliability. This study produced significant and large correlations between 
perceived learning and (a) the overall sense of community; (b) connectedness or cohesion; 
and (c) learning. These results align with Benbunan-Fich and Arbaugh (2006) in that 
collaboration or collaborative activities seem to be associated with higher perceived 
learning. In terms of learning measured as the final grades, however, Benbunan-Fich and 
Arbaugh (2006) found that the existence of either the construction of knowledge or 
collaborative activities could foster learner performance without a better combined effect 
of the two.  
 Interestingly enough, Rovai (2002b) also found a significant gender effect: In 
terms of connectedness and perceived learning, female online students reported higher 
ratings than their male counterparts. This appears to be in line with the significant 




These authors stated that female participants in their study perceived a higher level of 
social presence compared to the male participants. According to Richardson and Swan 
(2003), this finding might relate to possible gender effects on learning as well as being 
specific to the study sample or possible instrument biases. On the other hand, Kim (2011) 
reported that male participants indicated a higher level of social presence than their 
female counterparts. Kim (2011) speculated that this could be due to social and cultural 
differences such as male participants in the study having more social involvement 
opportunities. Likewise, Khodabandelou, Jalil, Ali and Daud (2014) reported significant 
gender differences regarding the presences and perceived learning even though gender 
did not have a moderating effect “between CoI and perceived learning” (p. 266) in 
blended learning environments. Finally, the results of Rovai (2002b) did not lead to any 
ethnic or content-related differences regarding community sense and perceived learning. 
Previous research also pointed to the relationship between social presence and (a) 
perceived interaction, satisfaction with the instructor and perceived learning (e.g., Swan 
& Shih, 2005); (b) cognitive presence (e.g., Caspi & Blau, 2008; Lee, 2014); (c) overall 
learner satisfaction with computer conferencing (e.g., Gunawardena & Zittle, 1997); (d) 
some perceived learning concepts such as skills and sharing opinions (e.g., Caspi & Blau, 
2008); (e) retention and final grades in a course (e.g., Liu, Gomez, & Yen, 2009); re-
enrollment or retention in an online program (e.g., Boston et al., 2009); (f) perceived 
learning and satisfaction with the instructor (e.g., Richardson & Swan, 2003); (g) user 
interface, social cues, and learning interaction (e.g., Wei, Chen, & Kinshuk, 2012); (h) 
intrinsic goal orientation, self-efficacy, and task value (e.g., Yang, Tsai, Kim, Cho, & 




Archer, 1999); (j) computer-mediated communication, personal perceptions, engagement 
in online interaction, and sense of privacy (e.g., Tu, 2001); (k) online interaction (e.g., Tu, 
& McIsaac, 2002); (l) computer-mediated communication tools (e.g., Tu, 2002); Twitter 
or interactions occurring promptly (e.g., Dunlap & Lowenthal, 2009); (m) learners’ 
medium-based interaction perceptions (e.g., Gunawardena, 1995); level of participation 
or activity on the part of learners (e.g., Kehrwald, 2008); (n) learner interest and cognitive 
absorption (e.g., Leong, 2011); (o) different types of computer-mediated communication 
environments (e.g., Ko, 2012); (p) grade level (e.g., Kim, 2011); (r) instructors’ 
perceptions of the difficulty of teaching online (e.g., Seaton & Schwier, 2014); (s) 
emotional expression (e.g., Garth-James & Hollis, 2014); and (t) engaged learning and 
student satisfaction (e.g., Wilson & Ganley, 2014).   
 
Research-Based Social Presence Issues 
Garrison and Arbaugh (2007) asserted that there is a need for gaining insights into 
how social presence progresses in an online learning community. The progressive 
development of the social presence categories underscores the dynamic nature of social 
presence (Garrison & Akyol, 2013a). In their research seeking to determine the change in 
the presences over time, Akyol and Garrison (2008) found that the amount of affective 
expressions decreased while that of group cohesion increased over a nine-week period in 
a fully online learning environment. Both Garrison and Akyol (2013a), and Garrison 
(2011) claimed that these findings concur with Garrison’s (2011) theoretical prediction 
that open communication should decrease over time slowly while cohesion and affective 




Garrison (2008) reported that affective communication “decreased over time while the 
group cohesion category increased over time” (p. 8). This finding seems to align with the 
prediction that cohesion should increase and then become stable over time only. 
These imply that another factor that could explain the mixed findings regarding 
social presence would relate to its developmental nature consisting of fluctuations over 
time. In this sense, Swan (2003) reported an increase in affective and interactivity 
categories while a reduction occurred in group cohesion (as cited in Garrison & Arbaugh, 
2007, p. 160). On the other hand, in a blended learning environment, Vaughan (2004) 
revealed that social presence goes from affective expression to group cohesion. More 
specifically, Vaughan (2004) detected reductions in affective and open communication 
and an increase in group cohesion only in computer-supported discussions based on 
content analysis. It should also be noted that there were no significant changes observed 
in social presence categories in face-to-face discussions. These seem to indicate that the 
dynamic nature of social presence may also depend on the type or characteristics of a 
learning environment. 
Another alternative explanation that sounds simpler but appears to be quite strong 
to the present author came from Garrison (n. d.). This also seems to be related to research 
design as well. Garrison (n. d.) stated that one of the primary concerns pertaining to the 
CoI framework research is regarding all blended or online learning environments as real 
learning communities or communities of inquiry despite low levels of the presences. This 
critically suggests that it may not be very useful to judge social presence or other 
assumptions of the CoI framework when there is not a quality of community in the 




There have been some critiques of previous social presence research as well. 
Garrison and Arbaugh (2007), for example, emphasized that most of previous social 
presence research concentrated on social presence alone without paying attention to its 
possible interrelationships with teaching presence and cognitive presence. In this regard, 
Garrison and Cleveland-Innes (2005) stated that even though social presence appears to 
be an important precursor for learning and the development of a learning community, it 
may not have as strong an effect as when both teaching presence and cognitive presence 
are taken into consideration. Specifically, arguing that the interaction between social and 
cognitive presence is of greater concern, Garrison and Arbaugh (2007) stated that “A 
sense of community is based upon common purposes and inquiry.” (p. 159). Therefore, 
Garrison and Arbaugh (2007) also argued that social presence should be more 
comprehensive than social interactions and relationships alone as  group cohesion has 
additional attributes. They further stated that “social presence in a community of inquiry 
must create personal but purposeful relationships” (p. 160). Similarly, Garrison (2011) 
contended that too much focus on interpersonal relationship aspects such as personal 
identities instead of the group identity may damage learning. Fewer instances of higher 
levels of cognitive presence highlighted by previous work (e.g. de Leng et al., 2009; 
Kanuka et al., 2007; McKlin et al., 2002) may also relate to such a social presence that is 
somehow limited to interpersonal communications or interactions only. 
Similarly, pointing to the difference between physical presence, sense of 
physically being in a place, and social presence, sense of being and interacting with 
another person, Rogers and Lea (2005) stated that social presence is not the interpersonal 




a learning community. This implies that what matters for social presence is not 
interpersonal ties or communications that flourish but a group or social identity that 
resides in each community member (Rogers & Lea, 2005). However, these might still be 
interrelated to some extent since Caspi and Blau (2008) found medium to large 
significant relationships between group identification and (a) affective communication; 
and (b) open communication and cohesion.  
Moreover, given that the definition of cognitive presence primarily focuses on 
reflective or critical discourse, social interaction may ease the process of tapping such a 
discourse but may not guarantee that the discourse will be critical enough for learning to 
occur out of it. In other words, there may be a limit of the extent to which social presence 
can be helpful for learning. Regarding this, Jahng, Nielsen, and Chan (2010) stated that 
“there may be an appropriate level of social communication that supports collaborative 
activity more generally directed at a learning goal” (p. 54). Referring to this same 
sentence, Garrison (2011) interpreted a learning goal as cognitive presence, which is in 
line with the assumption that it is a precursor for learning (Shea et al., 2010). Therefore, it 
might be the case that we can let social presence grow genuinely and normally in the 
habitat of a community of inquiry (Garrison, 2011).  
 These also seem to be in tandem with the claim that social presence seems to 
happen frequently especially during communications that diverge from the topic or 
content (Nippard & Murphy, 2007). These insights seem to increase the importance of 
teaching presence for a learning community (Garrison et al., 2010), and for both social 
presence and cognitive presence. The idea of an optimal level of social presence also 




2005), type of communication tool used (e.g., Nippard & Murphy, 2007), teaching 
presence (e.g., Garrison et al., 2010; Shea & Bidjerano, 2009b; Shea et al., 2010), and 
teacher social presence (e.g., Shea et al., 2010; Swan & Shih, 2005). 
On the other hand, some research seems not to support these implications. For 
instance, Molinari (2004), in a grounded theory study, suggested that even interactions 
that are irrelevant to learning tasks may encourage problem-solving, and that encouraging 
such engagements at the beginning may contribute a lot to later problem-solving 
performance. Arbaugh (2014) stated that compared to teaching presence which predicted 
medium satisfaction and perceived learning significantly, it was only social presence that 
could predict course grade, perceived learning, and medium satisfaction significantly. All 
these imply that attempts to enrich social interactions may also serve reaching desirable 
learning outcomes (Molinari, 2004). In a similar vein, Rovai (2007) stated that “creating 
a safe learning environment” is the building block for “equitable and effective discourse” 
(p. 86). Accordingly, Rovai (2007) suggested creating two separate online discussion 
arenas: (a) one for socio-emotional interactions that may serve community; (b) another 
for content- and task-related topics.  
Furthermore, Oztok and Brett’s (2011) review pointed out that there is still a need 
for a better understanding of social presence, its measurement, and how it relates to 
learning outcomes. Similarly, in his critique of social presence, Annand (2011) argued 
that the extent of the role social presence may play in online higher education might have 
been exaggerated. Annand (2011) further argued that a deep look into previous CoI 
framework research reveals that evidence supporting the effect of social presence on the  




Garrison (n. d.) contended that even though social presence needs further refinement, it is 
still an essential component of the CoI framework from a collaborative constructive 
perspective. Specifically speaking, one of the studies on which Annand (2011) based his 
claims is Shea et al. (2010). 
 Shea et al. (2010) stated that: 
 . . . several specific indicators of social presence are very difficult to  
  interpret reliably.  . . . the social presence construct is somewhat   
  problematic and requires further articulation and clarification . . . raise  
  additional questions about the relation of social presence to learning.  
  These results also raise some concerns about the viability of other aspects  
             of the social presence component of the model. (p. 17) 
Regarding social presence indicators, Kumar and Hart (2014) stated that they 
were not very useful in their beginning analysis, which led them to employ an open-
ended approach to detect social presence instances. Still, the authors highlighted that it is 
impossible to separate social presence from cognitive presence or subject matter in the 
case of shared learning goals. Likewise, Shea et al. (2010) claimed that social presence 
carries great importance for online education and deserves further focus. Like Swan et al. 
(2009), these researchers also diagnosed testing of each presence separately by previous 
research as a limitation. Consequently, previous mixed results concerning the role of 
social presence in online learning may have stemmed from eliminating possible 
interaction or combined effects of social presence and at least one of the other two 
presences. All these raise the importance of interrelationships between and among the 




Interrelationships between and among the Presences 
The CoI framework employs a process-oriented approach to learning, which 
legitimizes the “need to study the dynamics of its constituting elements” (Akyol & 
Garrison, 2008, p. 4). Likewise, claiming that the presences impact each other, Garrison 
and Arbaugh (2007) pointed to the need “to better understand the interdependence of the 
three elements” of the CoI Framework (p. 166). Garrison and Arbaugh (2007) further 
asserted that most of the earlier studies concentrated on one single presence without 
enough focus either on the overall framework or on the interrelationships of the presences. 
Moreover, Diaz et al. (2010) stated that the basic character of the CoI framework is to 
place “learning processes in the interaction of all three presences” (p. 23). All these 
underscore the importance of gaining deeper insights into how and to what extent the 
presences relate to each other.  
 
Correlational Relationships 
Few studies attempted to undertake this mission of examining how the presences 
relate to one another. Akyol and Garrison (2008), for instance, checked the correlations 
between and among the presences using the CoI survey. The researchers found only one 
significant relationship between teaching presence and cognitive presence (rs = .779). 
This positive and large correlation coefficient refers to a strong relationship between the 
two presences indicating that increases or decreases in one of them are closely associable 
with increases and decreases in the other. It is interesting that this study did not report 
any significant relationships between social presence and either teaching presence or 




conceptualization of the intersections between and among all three presences. This 
conceptualization envisages bivariate relationships between each pair of presences due to 
the common areas or intersections between and among the presences. On the other hand, 
Akyol and Garrison’s (2008) results seem to have referred only to the intersection 
between teaching presence and cognitive presence. This is surprising given that the 
graduate course context of the study was designed based on the CoI framework, and that 
participants reported higher levels of presence. However, given the small sample size (N 
= 15) of this study, the results should be approached carefully. 
More recently, Kozan and Richardson (2014a) ran both bivariate and partial 
correlation analyses between and among the presences based on data collected through 
CoI survey. All of the bivariate correlations were positive, significant and large, 
indicating that the three presences strongly relate to each other, which is similar to Traver, 
Volchok, Bidjerano, and Shea (2014). Partial correlations aimed at measuring the 
relationship between two presences while controlling for any possible effects of the third 
presence on both of them. The results revealed that when cognitive presence is controlled 
for, the relationship between teaching presence and social presence may disappear 
completely. However, when social presence and teaching presence were under control, 
the relationship between teaching presence and cognitive presence, and the relationship 
between cognitive presence and social presence stayed significantly positive and large. 
Accordingly, Kozan and Richardson (2014a) suggested that cognitive presence may play 
a mediating role between social presence and teaching presence. The earlier argument 




to a certain extent (Garrison et al., 2010; Shea & Bidjerano, 2009b) does not align with 
these results.       
Another study that provided correlational insights into the relationships between 
and among the presences is Ke (2010). Ke (2010) operationalized teaching presence as 
the aspects of online course content design (“pre-determined or fluid”) and online 
discussion design (“grade proportion, purpose, participation unit, and communication 
format”) while operationalizing cognitive presence as “the degree of learning satisfaction, 
the degree of self-perceived deep & surface learning, and the amount of knowledge-
constructive interaction units” and social presence as “responses to Classroom 
Community Scale” by Rovai (2002a) and “the amount of social interaction units” (p. 817). 
Regression and correlation analyses were then employed in order to see how these related 
to each other. 
The results of these analyses, firstly, revealed a significant predictive power of 
content and discussion design regarding the overall number of knowledge-constructive 
interaction units only (adjusted R2 = .21). Further, pair-wise correlations revealed (a) a 
significant, negative, and medium-size relationship between grade proportion and 
communication format, and the number of knowledge-constructive interactions (r  = 
−.44); (b) a significant, positive, small correlation between participation unit and the 
number of knowledge-constructive units (r = .27). Ke (2010) argued that these smaller 
grade proportions assigned to discussions, and class or group-based discussions in an 
asynchronous format relate to more knowledge-constructive interactions.  
As for the relationship between teaching presence and social presence, regression 




of the variability of social interaction only. Following bivariate correlations produced (a) 
a significant, positive and medium-size relationship between online discussion purpose 
and the number of social interactions (r = .38); (b) a significant, positive, small 
relationship between participation unit and the number of social interactions (r = .29). 
According to Ke (2010), these suggest that online discussions with different purposes and 
with class or group-discussion format relate to more social interactions. 
Finally, regarding the relationship between cognitive presence and social presence, 
Ke (2010) found (a) a significant, positive and large correlation between learning 
satisfaction and community sense (r = .71); (b) a significant, positive and medium-size 
relationship between the amounts of knowledge-constructive interactions and social 
interactions (r = .34); (c) a significant, negative and medium-size correlation between 
perceived surface learning and community sense (r = −.44). Ke (2010) interpreted these 
as suggesting that cognitive and social presence are positively related while perceived 
surface learning negatively relates to social presence. 
Overall, Ke (2010) asserted that the above results point to the significant role of 
teaching presence regarding the encouragement of both social and cognitive presence for 
adult learners in online learning environments in addition to the close association 
between social presence and cognitive presence. While reading such results it should be 
kept in mind that Ke (2010) measured the presences differently from most CoI 
framework-related research. It should also be noted here that there was only one positive 
significant and large relationship discovered in Ke (2010): the one between learning 
satisfaction (listed as an operationalization of cognitive presence) and sense of 




Using the CoI survey, Archibald (2010) similarly tested whether social presence 
and teaching presence could predict cognitive presence through standard multiple 
regression. This regression analysis can inform us about how well teaching presence and 
social presence can predict or explain cognitive presence both together as a model and 
separately. The results revealed that teaching and social presences can significantly 
explain 69% of the variance in cognitive presence. Moreover, it was found that social 
presence makes the largest significant contribution to the explanation of cognitive 
presence (β = .47), and that teaching presence also makes a significant unique 
contribution (β = .45). Compared to Ke (2010) above, these results refer to a lower 
amount of variability in cognitive presence explained by teaching presence though: 11%. 
Further, the largest correlation Ke (2010) found between cognitive presence and social 
presence (r =.71) suggests that these two can explain 50.4% percent of variance in each 
other. However, Archibald’s (2010) regression analysis indicated that social presence can 
explain 13% of variance in cognitive presence when the variance explained by teaching 
presence is controlled for. While comparing these results of the two studies, the different 
methodologies applied should be kept in mind.     
In a different way, Shea et al. (2010) also examined the correlational relationships 
from both instructors’ and students’ perspectives. The researchers did this through 
quantitative content analyses of online discussion in two different business management 
fully online courses. The results of the study indicated that when there was a high amount 
of instructor teaching presence, it significantly and largely related to student social 
presence when the beginning of the course was not taken into account (r = .97). In 




student social presence decreased dramatically (r = .38). Similarly, the results revealed 
that when the instructor social presence level was high, it seemed to relate significantly 
and largely to student social presence (r = .98) towards the end of an online course. This 
value decreases in an online course context where there is not a high amount of instructor 
social presence (r = .38). 
 
Causal Relationships 
So far, the focus of the present review has been on correlational relationships 
between and among the three presences. Two other studies checked the assumed causal 
relationships among these using structural equation modeling. To begin with, using quite 
a large sample (n = 2159), Shea and Bidjerano (2009b) collected data in an online 
learning environment serving 30 institutions by means of the CoI survey. The participants 
were enrolled at differing academic levels ranging from freshman to graduate students to 
those who were not registered. Results of the structural equation modeling revealed that 
only teaching presence had a significant total and direct effect that linked it to cognitive 
presence while social presence had a direct effect only. Moreover, the model 
implemented predicted significant direct links between teaching presence and social 
presence, and between social presence and cognitive presence in addition to significant 
direct relations between age and gender, and teaching presence. As such, Shea and 
Bidjerano (2009b) asserted that teaching presence can significantly predict cognitive 





Likewise, Garrison, Cleveland-Innes and Fung (2010) ran a structural equation 
modeling analysis to gain insights into the relationships between and among presences 
using the CoI survey. Similar to Shea and Bidjerano (2009b), the structural equation 
model of Garrison et al. (2010) predicted significant direct effects of teaching presence 
and social presence on cognitive presence as well as that of teaching presence on social 
presence. Garrison et al. (2010) interpreted these as showing that teaching presence has a 
direct relationship with cognitive presence while social presence has a mediating role 
between the two. However, since the total effects were not reported in the article, it is not 
easy to comment on the extent to which such a conclusion may hold true. Shea and 
Bidjerano (2009b), on the other hand, reported path coefficients of total and direct effects 
making it possible to calculate possible indirect effects of the elements in their model. 
The results of the two studies above should be approached with caution for 
several reasons. For instance, Shea and Bidjerano (2009b) reported that their model could 
explain 70% variability in cognitive presence. This seems to refer to the problem of 
omitted variables in structural equation modeling (e.g., Tomarken & Waller, 2005), since 
there is another 30% of cognitive presence variance not explained. Therefore, the indirect 
effect of teaching presence on cognitive presence may also be mediated by such variables 
to a certain extent. Moreover, there might be some methodological concerns before 
reaching causal relations: Bollen and Pearl (2013) asserted that structural equation 
models depend on researchers’ “causal assumptions” informed by such sources as 
previous work, and that “researchers do not derive causal relations from an SEM 




possible alternative models. Tomarken and Waller (2005) stated that “Alternative models 
may be available that could fit the data equally well or better.” (p. 53).  
To sum, the CoI Framework already assumes interrelationships between and 
among teaching, social and cognitive presence. These relationships seem to have 
attracted research attention recently. Such research provided very important insights into 
the nature of these relationships even though these seem to be inconclusive or 
contradictory to a certain extent, which warrants further research.  
The next section switches to cognitive load theory that was theoretically assumed 
to help the current research examine teaching, social and cognitive presences from a new 
perspective. Specifically speaking, in the current study, the presences are assumed to 
relate to cognitive load, the amount of load charged to human working memory system 
while learning or doing something. 
 
 
Cognitive Load Theory 
“Without knowledge of human cognitive processes, instructional design is blind.” 
(Sweller, et al., 2011, p. v). Based on this premise, cognitive load (CL) theory assumes 
that learning, in general, occurs through a limited working memory capacity that 
processes and briefly holds information, and an unlimited long term memory that stores 
processes information (Sweller, et al., 2011). The construct, cognitive load, is of central 
importance for CL theory. CL is the load performing specific tasks create and impose on 
human cognition (Sweller et al., 1998). Moreover, Sweller et al. (2011) stated that CL 
theory is specifically an instructional design theory which is informed by human 




about human cognition Consequently, by addressing the limitations of human working 
memory system, CL theory aims at creating effective and efficient instructional 




According to Paas (1992), CL consists of mental load and mental effort. Mental 
load emanates from inherent complexity of tasks, and mental effort is the cognitive 
capacity spent on performing those tasks (Sweller et al., 1998). This seems to directly 
connect CL to a task in question. Additionally, some other researchers pointed to the 
possible interaction of task and learner characteristics as a cause of CL or mental load 
(e.g., Paas, Tuovinen, Tabbers, & Van Gerven, 2003; Paas & van Merriënboer, 1994). 
Task characteristics may include such elements as “task novelty, time pressure and 
reward systems” while learner characteristics may consist of items like “cognitive 
capabilities, cognitive style, preferences, and prior knowledge” (Paas & van Merriënboer, 
1994, p. 354). Finally, it was suggested that environmental characteristics may also add 
to CL. To illustrate, Paas and van Merriënboer (1994) stated that such environmental 
elements as high noise or heat can increase CL. 
 
Types of Cognitive Load 
Originally, there were three types of CL conceptualized: intrinsic, extraneous, and 
germane loads (e.g., Sweller, 1994). Intrinsic CL is imposed by the inner structure of the 
learning materials (e.g., Sweller, 2010), which is mainly based on the number of 




that can be processed alone by working memory (Leahy et al., 2003). Extraneous CL, on 
the other hand, is created by poor instructional characteristics (Sweller, 2010) that include 
presentation styles. Germane CL, finally, refers to the amount of resources allocated for 
dealing with intrinsic load (e.g., Kalyuga, 2011; Sweller et al., 2011).  
Previous theoretical orientation was that the three CL types were additive in that 
they together constitute the overall or total CL (e.g., Paas et al., 2003; Sweller, 2005; 
Sweller et al., 1998). Sweller (2010) argued that only intrinsic and extraneous load can be 
added thereby explaining possible increases and decreases detectable in overall CL. The 
new formula does not involve germane CL since it is negatively correlated with 
extraneous CL in that the lesser resources devoted to extraneous CL means the more 
resources can be saved for learning. This is mathematically understandable in that if 
germane CL takes over the working memory capacity dedicated to extraneous CL 
previously, the total CL would not change. These interrelationships among the CL types 
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Please note that the diagram above assumes, at a given time, that (a) there is a 
fixed amount of extraneous CL and intrinsic CL; (b) intrinsic CL can be compensated by 
more germane CL; (c) the amount of capacity saved from extraneous CL can be allocated 
to learning (i.e., germane CL); (d) there isn’t free capacity that can be allocated to 
learning; and (e) there is a deliberate focus on learning material with a high level of 
intrinsic CL. Kalyuga (2011) asserted that, related to learning materials and goals, 
intrinsic CL can also comprise germane CL, which makes germane CL redundant since it 
cannot be separated from intrinsic CL conceptually. 
Further, inconclusive results of the earlier research attempts of measuring three 
types of CL separately also points to “the theoretical problems with distinguishing 
germane cognitive load” (Kalyuga, 2011, p. 15). Similarly, Sweller et al. (2011) stated 
that they “seriously doubt whether psychometric techniques can meaningfully 
differentiate” CL types “especially when studying the learning of novices” (p. 85). Most 
recently, Leppink, Paas, van der Vleuten, van Gog, and van Merriënboer (2013) argued 
that their factor analysis study of a new instrument targeted at measuring three types of 
CL revealed three factors. Accordingly, Leppink et al. (2013) argued that dividing CL 
into two types may not be adequate. However, Leppink, Paas, van Gog, van der Vleuten, 
and van Merriënboer (2014) disclosed extraneous and intrinsic loads only using an 
adapted version of Leppink et al.’s (2013) survey instrument, while results regarding 
germane load were inconclusive (experiment 2).    
All these suggest that when total CL is beyond the total limited working memory 
capacity (i.e., there is no available free capacity), learning may not occur due to the lack 




extraneous CL decreases, more of the remaining or free working memory resources can 
be devoted to further information processing (Heo & Chow, 2005). These insights bring 
us to the relationships between and among CL, working memory, and prior knowledge. 
 
 
Cognitive Load, Working Memory and Prior Knowledge  
It is reasonable to call cognitive load (CL) working memory load since it refers to 
the amount of working memory resources allocated for information processing or it is the 
load residing in working memory. According to Baddeley (1992), what is learned or 
stored in long-term memory is first processed by working memory. Similarly, Mayer 
(2009) stated that “The central work of multimedia learning takes place in working 
memory” (p. 62).  
Moreover, limitations of working memory are documented a lot in the literature. 
For instance, Miller (1956) speculated that these limitations mean that we may not be 
able to handle more than about seven minus or plus two information chunks at a time. 
Cowan (2001, 2010) argued that this central working memory capacity limit can be three 
to five chunks in adults. Most recently, Cowan (2014) stated that “within a particular type 
of stimulus coding (phonological, visual-spatial, etc.), normal adults are limited to about 
three or four meaningful units or chunks” (p. 204). Cowan (2014) further stated that there 
seems to a time or duration limit for working memory as well which is “about 30 s 
[seconds] depending on the task” (p. 204).  
Such a limited working memory capacity is of great importance to CL theory 
especially when processing or learning new information. Sweller (2004) argued that 




memory. It is assumed that in the case of information emanating from long term memory 
(i.e., familiar information or prior knowledge) there would be no working memory load 
while novel information, depending on design and inherent aspects of it, lead to CL. 
Similarly, Paas and Ayres (2014) highlighted that working memory limitations apply 
only when tackling new information. All these are in line with the idea that with 
increasing expertise or knowledge, the way in which information is processed changes to 
such an extent that most of CL design principles working for the novice do not work for 
the expert (e.g., Sweller, 2003). Sweller (2003) stated that “The reversal is due to the 
redundancy effect and is called the expertise reversal effect” (p. 257). As a result, the 
expert learners or learners having more prior knowledge may not need the guidance the 
novice may (e.g., Kalyuga & Sweller, 2004). 
Level of prior knowledge seems to affect intrinsic load as well. For instance, Paas 
et al. (2003) pointed out that not only the inner complexity of learning materials but also 
learners’ prior knowledge or expertise regulate intrinsic CL. Likewise, McCrudden, 
Schraw, Hartley, and Kiewra (2004) highlighted that familiar information leads to less 
intrinsic CL than unfamiliar information. Additionally, Sweller and Chandler (1994) 
argued that prior knowledge determines the difficulty level of a learning material. 
Consequently, Ginns (2005) suggested that there should be a match between learning 
materials and learners based on intrinsic CL and prior knowledge level. 
 Finally and interestingly enough, Sweller (2005) and Sweller et al. (2011) 
asserted that prior knowledge can be the only central executive for learning. All these 
suggest that prior knowledge may lessen working memory load or CL to a certain extent 




Otherwise, as in the case of novel information, without the help of long term memory, 
working memory resources can get exhausted due to a high amount of CL stemming from 
both learning material characteristics and instructional design characteristics. These refer 




Optimizing Cognitive Load 
It is not the case that CL should be decreased as much as possible or to a zero 
point in order to foster learning (Paas, Renkl, & Sweller, 2004; van Gog & Paas, 2008). 
According to Paas et al. (2004), both underload and overload conditions can harm 
learning. Consequently, the researchers suggested that underload learning situations 
should be supported by appropriately challenging practice while practice under overload 
conditions should serve to decrease the load to a manageable level. In a similar vein, van 
Gog and Paas (2008) emphasized that what matters is not decreasing CL completely but 
optimizing it to such an extent that it does not harm learning. Some researchers also 
pinpointed that it matters to decrease overall CL when intrinsic CL is high (e.g., Carlson, 
Chandler, & Sweller, 2003; Paas et al., 2003; Sweller et al., 1998). Thinking that overall 
CL includes intrinsic and extraneous loads only (e.g., Kalyuga, 2011; Sweller, 2010), 
then, we need to decrease either one or both of intrinsic and extraneous loads to optimize 
total CL. Fortunately, Lee, Plass, and Homer (2006) argued that it is possible to change 
levels of both extraneous and intrinsic loads for which learners’ prior knowledge is a 




decrease extraneous CL while “intrinsic cognitive load should be optimized rather than 
decreased” (p. 212). 
Specifically, Sweller et al. (2011) pointed out that when a learning task and 
learner’s prior knowledge stays the same, intrinsic CL also stays the same. The authors 
further stated that in the case of low levels of prior knowledge, it is beneficial to decrease 
intrinsic CL first, and then to provide tasks that would employ more intrinsic CL. Further, 
instructional design principles or effects driven by CL theory are basically targeted at 
extraneous CL (Sweller et al., 2011). However, given that total CL consists of extraneous 
and intrinsic loads (e.g., Kalyuga, 2011; Sweller, 2010; Sweller et al., 2011), it might also 
be useful to manipulate level of intrinsic CL in order to foster learning or optimize the 
overall CL.  
Manipulating intrinsic CL, however, does not seem to be as straight or as easy as 
to manipulate extraneous CL. It is impossible to manipulate levels of intrinsic CL without 
changing the nature of a learning task because adjusting intrinsic CL requires removing 
the interrelationships between and among the information elements (Sweller et al., 2011). 
According to Sweller et al. (2011), such techniques used by previous research as “pre-
training, focusing on subgoals, separating procedural and conceptual processes” all 
decrease intrinsic cognitive load (p. 217). However, Sweller et al. (2011) also stated that 
“learning with understanding is reserved for high element interactivity information” (p. 
217). Accordingly, the researchers suggested providing high element interactivity tasks 
having all the information elements after tasks of reduced intrinsic CL since their 




Another option is to decrease extraneous CL. Sweller (1994), and Sweller and 
Chandler (1994) suggested that as long as intrinsic CL is low, extraneous CL may not 
matter a lot. These imply that extraneous load can be reduced as well, which would be 
beneficial under the condition of high intrinsic CL. However, according to Bannert 
(2002), decreasing extraneous CL may not automatically lead to investing cognitive 
resources on learning itself. Therefore, Bannert (2002) underscored the importance of 
self-management of CL or dealing with high CL. 
 
Self-Management of Cognitive Load 
There have been few studies examining self-management of CL and these focus 
on a limited number of instructional principles only. For instance, distinguishing between 
“instructor managed cognitive load” and “self-managed cognitive load” (p. 3374), 
Agostinho, Tindall-Ford, and Roodenrys (2011) opted for educating learners about 
instructional design principles so that they can apply them in order to bypass or self-
manage CL. This is a work in progress that hypothesized that learners using computer-
based smart board software would understand the content better when the learners are 
guided on how to deal with split attention or when they are given the integrated 
presentation due to reduced extraneous CL. Moreover, the researchers hypothesized that 
the group of learners given guidance on how to manage split attention would perform 
better than the group exposed to integrated format due to increased germane CL. 
 Another study that focused on self-management of CL is Roodenrys, Agostinho, 
Roodenrys, and Chandler (2012). According to Ayres and Paas (2012), this is the first CL 




design that would impose ineffective CL. Using two different content areas, Roodenrys et 
al. (2012) showed that learners could implement given split attention strategies and self-
manage CL thereby fostering their learning outcomes. This was especially the case when 
participants were immediately exposed to second learning materials from a different 
domain than the one they studied in the first part of the experiment. Specifically, it seems 
that when practicing the strategies for the first time, learners given the integrated format 
can achieve as much as or more than the ones who are supposed to implement the 
integration strategies on their own. However, the latter group can outperform the former 
when given further not integrated material to learn suggesting that they learned the 
strategies offered to them. Overall, these results suggest that learners can self-manage CL 
when provided guidance or instruction. 
Despite being promising, the results gained in this new research direction so far 
seems to be inconclusive or contradictory at best.  For instance, Agostinho, Tindall-Ford, 
and Roodenrys (2013) reported no significant recall or transfer performance difference 
between participants who were instructed to manage split attention and those who were 
given either the integrated format or not integrated format. Different from Roodenrys et 
al. (2012), this study used a digital environment (i.e., SMART Notebook software) and a 
different learning domain (a multimedia learning theory). Qualitative analyses through a 
think aloud procedure revealed that participants in self-management group focused more 
on moving or matching text with corresponding diagram parts rather than integrating 
them in order to understand the content. 
Independent of whether learners are given optimally designed learning 




measure CL. The next section switches to this topic and present CL measurement efforts 
undertaken so far. 
 
 
Cognitive Load Measurement 
Paas et al. (2003) stated that CL research particularly made use of the following 
CL measures: dual task methodology or secondary task techniques, psychophysiological 
techniques and subjective ratings scales. This section briefly focuses on each of these. 
 
Dual Task Methodology 
As its name suggests, the dual task methodology includes two tasks: primary and 
secondary. Both of these tasks need to be of the same kind such as visual or auditory. 
Further, the easier secondary task is assumed to reflect the amount of CL already 
imposed by the first or primary task. Overall, the methodology works on the assumption 
that working memory resources can be apportioned in a flexible manner (Brünken, 
Steinbacher, Plass, & Leutner, 2002). Specifically speaking, when two tasks require the 
same cognitive resources, these can be allotted to both of them assuming that the overall 
capacity is not exceeded. In such a case, then, the amount of resources allocated to a 
secondary task would be limited by what is already spent on the primary task. 
Accordingly, the amount of CL is measured through reaction times on the secondary task. 
There have been some empirical results that support these claims to a certain 
extent. For instance, Brünken et al. (2002) reported significantly higher secondary task 
reaction times for the visual-only presentation than for the audiovisual presentation. 




text and pictorial information, the visual processing channel of the working memory that 
is already busy with processing visual information gets more loaded with the secondary 
visual task. On the other hand, the audiovisual group, who were presented with auditory 
narration and pictorial information, could reserve more visual processing capacity for the 
secondary visual task thus performing it more quickly. In a similar study, using auditory 
input, Brünken, Plass, and Leutner (2004) showed that cognitive capacity being used to 
process auditory information in the presence of background music may be less accessible 
for simultaneous secondary auditory information compared to visual-only presentation 
with or without background music. 
According to Brünken, Plass, and Leutner (2003), the basic power of dual task 
paradigm is that since primary and secondary tasks are processed at the same time, it 
provides a concurrent measurement of CL. On the other hand, there are some criticisms 
raised as well. For instance, Whelan (2007) highlighted that the secondary task might 
interfere with the primary task thereby decreasing the primary task performance, which 
might peak when the response modalities are the same. The researcher further contended 
that a secondary task might lead to cognitive overload, which would again interfere with 
primary task performance. These points suggest that choosing and implementing an 




The second group of CL measures includes subjective and retrospective CL rating 




their cognitive activity and indicate the corresponding mental effort spent on them (Paas 
et al., 2003). After comparing different CL measurement techniques based on criteria 
ranging from selectivity (being sensitive only to changes in the construct being measured) 
to convenience (practicality of the use of the measure), Zhang and Luximon (2005) stated 
that “subjective mental workload measures are the best mental workload measures 
available at the present” (p. 201). Recently, van Gog, Kirschner, Kester, and Paas (2012) 
suggested measuring CL recurrently in task series or tasks covering longer periods. 
However, subjective ratings seem to have their own restrictions as well. For 
instance, Zhang and Luximon (2005) argued that subjective measures may not be 
adequate for simultaneous measurement due to concerns of intrusiveness. Similarly, 
Sweller et al. (2011) stated that rating scales cannot provide a spontaneous measurement 
of CL since they are employed after learning and testing phases. Kalyuga (2011) also 
stated that these measures “may not be particularly reliable” (p. 15). Paas et al. (2003) 
cautioned that different adapted forms of scales have been used without reporting 
“reliability and sensitivity” indexes (p. 69). Despite such disadvantages, subjective rating 
scales are used a lot in CL research due to factors ranging from cost effectiveness to 
sensitivity (Paas et al., 2003). 
Paas (1992) developed a subjective CL rating scale, which was the first attempt 
showing that people can assign numerical values to their perceived mental load (Paas et 
al., 2003). van Gog and Paas (2008) claimed that most previous research used Paas’s 
(1992) scale in different forms using a different range of numbers and asking for task 
difficulty instead of mental effort. The authors further asserted that mental effort rating 




insights into instructional efficiency since the original efficiency concept worked on 
mental effort spent on the test. Originally, Paas (1992) used the mental effort scale after 
each question in both the second instructional phase where participants “were asked to 
solve, complete, or study” and transfer test phase (p. 432). Despite the variability of its 
use, Paas et al. (2003) stated that Paas’s (1992) scale has been “the most widespread 
measure of working memory load within CLT research” (p. 68).  
Furthermore, there have also been efforts to measure all three different types of 
CL employing subjective measures (e.g., Leppink et al., 2013, 2014), a secondary task 
(e.g., DeLeeuw & Mayer, 2008), and experimental manipulation of varying one type 
while keeping the other constant (e.g., Ayres, 2006). Sweller et al. (2011) stated certain 
concerns about the use of subjective scales both alone and together with a secondary task. 
For instance, commenting on DeLeeuw and Mayer (2008), the authors questioned 
whether a secondary task would necessarily address extraneous CL or whether transfer 
performance would function as a germane CL index (p. 83). Sweller et al. (2011) further 
asserted that they “doubt learners, particularly novice ones, are capable of making the 
required distinctions” among CL types (p. 84).  
Kalyuga (2011) also raised similar concerns about the attempts to measure 
different types of CL especially using subjective rating scales. The researcher stated that 
“applying similar types of scales for measuring different types of load do not make a 
convincing case for valid and reliable differential measures of cognitive load” (p. 5). 
According to Kalyuga (2011), these measures are possibly gauging total CL changes. 
Similar to what Sweller et al. (2011) suggested, Kalyuga (2011) also offered that certain 




Kalyuga (2011) further cautioned that such an experimental manipulation of germane CL 
is not possible since manipulations of germane CL would influence intrinsic CL 
automatically causing new information elements. 
Therefore, Sweller et al. (2011) concluded that while the subjective mental effort 
or difficulty rating has been used successfully and most commonly, subjective 
measurement attempts to gauge specific types of CL have not been very successful. 
Given both the advantages and disadvantages of all the CL measurement methodologies, 
it seems that “the choice of measures, whether subjective or objective, always has to be 
justified in terms of the specific aims of the investigation” (Annett, 2002, p. 984). In fully 
online learning environments where most learners are off-campus and experimental 
controlling for different contaminating variables would be impossible to a certain extent, 
using subjective rating scales may be more practical and effective even if not reliable to 
the full extent. 
 
Physiological or Psychophysiological Measures 
The third approach is physiological or psychophysiological measures ranging 
from “brain waves” to “galvanic skin response” (Whelan, 2007, p. 3). Such measures 
“are based on the assumption that changes in cognitive functioning are reflected in 
physiological functioning” (Paas & van Merriënboer, 1994, p. 358). Some researchers 
raised concerns about physiological measures. For example, one claim is that 
physiological measures may be prone to environmental and personal effects or states, 
which has nothing to do with the main task (e.g., Brünken et al., 2003; Zhang & Luximon, 




since they primarily measure performance not CL. Finally, physiological measures are 
expensive, highly intrusive, and poor in terms of diagnosticity and repeatability 
(Luximon & Goonetilleke, 2001). 
All these imply that even though physiological measures could function properly 
to some extent, they might be under the impact of different factors residing both inside 
and outside a learner. The challenge of applying such measures in authentic learning 
environments such as classrooms may also add to the concerns about them. 
 
 
Connecting the Community of Inquiry Framework and Cognitive Load Theory 
A review of the research shows that an experimental attempt to test whether or to 
what extent presences as they were described by the Community of Inquiry (CoI) 
framework can predict different CL types is new. After all, emphasizing that CoI research 
has paid little attention to individual differences, Joksimovic, Gasevic, Kovanovic, 
Adesope, and Hatala (2014) suggested testing the effects of other factors including CL. 
These authors seem to particularly focus on the relation between cognitive presence and 
CL. Most recently, Kozan (2015) reported bivariate correlational relationships between 
the presences and the CL types. This study revealed significant small to moderate 
correlations between germane CL and (a) teaching presence (rs = .425, n = 121, p < .01); 
(b) social presence (rs = .214, n = 121, p < .05); and (c) cognitive presence (rs = .593, n = 
121, p < .01). Similarly, extraneous CL had moderate correlations with teaching presence 
(rs = -.567, n = 121, p < .01) and cognitive presence (rs = -.493, n = 121, p < .01). There 
was not a significant relationship between social presence and extraneous CL (rs = -.169, 




(rs = .059, n = 121, p > .05) or social presence (rs = -.017, n = 121, p > .05). However, 
there was a small significant relationship between intrinsic CL and cognitive presence (rs 
= .232, n = 121, p < .05). Overall, these correlational relationships suggest that the 
presences may be predictive of CL, especially of germane CL which refers to the 
allocation of working memory resources to learning. Despite the scarcity of similar 
research, some previous research done on both the presence and CL constructs may 
indirectly refer to the need to address this gap in the literature. Such an attempt would at 
least provide further insights into the validation of the theoretical assumptions of the CoI 
framework and Cognitive Load (CL) theory thereby helping to revise these assumptions 




The CoI framework’s focus is on the learning process not the learning outcomes 
(Akyol et al., 2009; Swan et al., 2009), however, this does not suggest that learning 
outcomes are of no importance to the CoI framework since the basic aim is to improve 
critical thinking and create more effective learning. With CL theory, the focus is on the 
learning process but from a more specific perspective: cognitive processing largely 
happening in working memory that would foster encoding knowledge or schema 
construction in long term memory. Regarding this process-oriented nature of CL theory, 
Paas et al. (2003) stated that “cognitive load is not simply considered as a by-product of 
the learning process but as the major factor that determines the success of an instructional 




Further, van Gog and Paas (2008) also asserted that instructional efficiency 
informed by mental effort spent on the test or learning provides different insights. Mental 
effort spent on testing, according to authors, provides insights into instructional 
efficiency regarding learning outcomes, while mental effort invested in learning does so 
concerning learning process. This seems to imply that mental effort used during testing 
relates more to learning outcomes. However, it is not clear to what extent learning 
outcomes can be separated from learning processes since learning outcomes are by-
products of the learning process. Consequently, it is reasonable to expect learners to 
spend less mental effort on answering test questions as long as they spend enough mental 
effort on the learning process. In other words, the amount of mental effort invested in 
learning can be closely related to mental effort spent on testing even though these might 




From a research perspective, previous research done on CL in collaborative 
learning environments may provide some insights into how to connect CL theory and the 
CoI framework further. Such research seems to suggest that online learning may entail 
certain levels of teaching, social and cognitive presence to tackle CL due to challenges 
created by different factors ranging from the instructional pace to time and efforts spent 
on collaboration. To illustrate, Hron and Friedrich (2003) suggested that lacking 
knowledge of how to use a specific technology and attempts to alleviate it, and the 
possibility that collaboration may not happen automatically but should be started and 




to organize collaborative activities and using visualization tools may help to ease CL, 
which may depend on the acceptance level and size of the learner groups. 
Moreover, arguing that collaboration may impose both individual and group CL, 
van Bruggen, Kirschner, and Jochems (2002) stated that even though most of CL theory 
research focused on advancing learning materials, CL theory-related theoretical insights 
may go beyond learning materials due to “the cognitive architecture assumed in CLT” (p. 
122). The authors further pinpointed that they can relate to each other in terms of external 
representations that can be graphical or sentential after highlighting the theoretical 
difference between CL theory (cognitivist) and computer supported collaborative 
learning (constructivist). Moreover, according to the researchers, synchronous 
communication may increase CL because of both information presented and presentation 
pace, while quick pacing of information in asynchronous communication may also do so.  
van Bruggen et al. (2002) also argued that asynchronous interaction may lessen 
CL by extending the amount of time available. Still, asynchronous environments may 
increase CL due to effort needed to establish “coherence and consistency” among 
different posts or responses (van Bruggen et al., 2002, p. 134). These assumptions appear 
to approach synchronous and asynchronous online discussions from a learning material 
perspective: depending on the difficulty of the discussion content, presentation style, and 
the level of effort needed to make sense of the content, online discussions may impose 
different levels of CL. Consequently, given the possibility of high intrinsic CL in 
computer-supported collaborative learning, due to the complexity of tasks and the 





Furthermore, some other  studies focused on CL differences between individual 
and group performance. For instance, Kirschner, Paas, and Kirschner (2009b) contended 
that individuals are better at recall compared to groups while groups are better at more 
demanding problem solving tasks than individuals. The researchers also claimed that the 
latter can be explained from a CL theory perspective in that group learning may 
encourage sharing of the CL imposed by a task thereby letting individual working 
memory capacities collaborate. These align with Kirschner, Paas, and Kirschner’s (2009a) 
view of groups as “information processing systems in which the information within the 
task and the associated intrinsic cognitive load can be divided across multiple 
collaborating working memories” (p. 36). Kirschner, Paas, and Kirschner (2010), using 
biology instruction, pointed to this interaction effect of task complexity and group versus 
individual learning as well as communication and coordination costs.    
Such differences seem to hold true depending on instructional strategy used as 
well. To illustrate, Kirschner, Paas, Kirschner, and Janssen (2011) found that, for novice 
learners, collaborative learning by problem solving and individual learning through 
worked examples can result in more efficient and effective learning. However, such 
possible benefits can be repealed by “the costs of communication and coordination 
between the group members, the so called cognitive and social transaction costs” 
(Kirschner et al., 2009b, p. 308). The researchers redefined these as a type of CL induced 
by group communication, and coordination of both group communication and task 
performance. This seems to be an example of the extension of CL beyond learning 




Communication and coordination events in collaborative learning do not have to 
induce extraneous CL only though. For instance, Kirschner et al. (2009b) also contended 
that the transactional costs can cause intrinsic CL when these are built-in the 
collaborative learning context, germane CL when they enhance learning, and extraneous 
CL when they harm learning. Additionally, Kirschner et al. (2009a) claimed that 
effectiveness and efficiency of collaborative learning increases as the complexity of 
learning tasks increase. Accepting that this approach would need coordination and 
recombination of information with associated amounts of CL, Kirschner et al. (2009a) 
further stated that when CL is higher, collaboration is cost effective. Similarly, Klein 
(2013) contended that if there is not a need for the distribution of attention, individual 
work would be enough without triggering burdens of group coordination. Klein (2013) 
further argued that there is not a point in asking learners to work in groups if they can 
already achieve a task in question by themselves without spending excessive amounts of 
time.    
Methodologically speaking, Kirschner et al. (2009a) asserted that “the complex 
interactions between cognitive, motivational, and social factors need to be investigated” 
(p. 39). As a result, studying possible relationships between CL theory and the CoI 
framework may provide further insights into achieving the goal of focusing on such 
interrelationships by adding a teaching perspective through teaching presence. In this 
respect, Sweller et al. (1998) remarked that, in the absence of cognitive overload, 
teachers can help learners focus on learning-related processes “(increasing germane 
cognitive load)” or not focus on processes irrelevant to learning “(causing extraneous 




performance insights are essentially complementary to CL insights. Consequently, 
cognitive presence may function as a good indicator of performance thus helping to 
construct a meaningful interpretation of CL in an online learning environment.  
From a cognitive perspective, previous research studying working memory effects 
on higher-level cognition or cognitive skills referred to working memory effects on 
higher-level cognitive performance (e.g., Hambrick & Engle, 2002; Hambrick & Oswald, 
2005). Furthermore, most recent research trend within the CoI framework seems to 
include metacognition. Akyol and Garrison (2011a), for instance, came up with a 
metacognition concept, asking learners to reflect on their learning, consisting of three 
interrelated dimensions: knowledge, monitoring, and regulation of cognition. The authors 
further stated that metacognition resides “at the intersection of the cognitive and teaching 
presence elements” (p. 186). In this respect, Garrison and Akyol (2013b) claimed that 
metacognition is essential for deep and meaningful learning, and that all the presences 
serve it directly or indirectly. Similarly, claiming that Akyol and Garrison’s (2011a) 
metacognition concept is helpful for identifying metacognition in online discussions, 
Snyder and Dringus (2014) stated that “student-led online discussions can be used as an 
effective instructional activity to promote metacognition” (p. 15) under guidance. 
Consequently, it is reasonable to think that metacognition is a higher-level cognitive skill, 
and that it can both increase and help to decrease CL. 
In light of these insights, an asynchronous online learning context can be 
considered to include both individual and collaborative work. In other words, the scope 
of the learning content of online courses and assignments can carry high intrinsic CL, 




further tap social, cognitive and teaching presences. As such, no matter what the source 
of CL imposed during an online course is, the present study is particularly interested in 
whether teaching, social and cognitive presence can predict CL due to the strategies used 




This chapter focused on earlier research on cognitive, teaching and social 
presences as well as CL in order to gain insights into how these can relate to each other 
and how all these can inform future research. It showed that the presences and CL are 
closely related to both effectiveness and efficiency of learning environments depending 
on task, learning environment and learner characteristics. It further revealed that all three 
presences can predict CL in that they can both increase and decrease it, which can be 
used for fostering both learning process and learning outcomes. The present research 
seeks to gain insights into such a relationship in a fully online learning environment. The 
next chapter presents the methods employed by the current research as well as providing 








Gutting (2012) argued that “The strongest support for a theory comes from its 
ability to correctly predict data that it was not designed to explain” (para. 7). Given the 
argument that Community of Inquiry (CoI) framework has already started to mature into 
a theory (Garrison, 2011), and the need for continuous efforts of “explicating and 
validating” the CoI framework (Garrison, 2013, p. 2), it seems reasonable to focus on 
how the concept of presence might relate to the concept of cognitive load from a 
predictive perspective. Moreover, the relationship of the presences to both perceived 
learning and learner satisfaction (e.g., Akyol & Garrison, 2008) as well as the 
relationship between cognitive load and learning (e.g., Sweller et al., 2011) warrant 
inclusion of perceived learning and satisfaction as variables to control for in such an 
inquiry. As such, the present study purports to shed light on the predictive relationships 
between the presences and three types of cognitive load. For this purpose, the following 
issues are addressed. 
 
 
Intrinsic Cognitive Load 
1) How well do teaching presence, cognitive presence and social presence 




1a) Which presence is the best predictor of intrinsic cognitive load at the 
end of a fully online course: social presence, teaching presence, or 
cognitive presence? 
2) Can the presences predict intrinsic cognitive load significantly at the end of a 
fully online course after controlling for learner satisfaction and perceived 
learning? 
 2a) Which presence is the best predictor of intrinsic cognitive load at 
the end of a fully online course after controlling for learner satisfaction 
and perceived learning? 
 
 
Extraneous Cognitive Load 
3) How well do teaching presence, cognitive presence and social presence 
predict extraneous cognitive load at the end of a fully online course? 
3a) Which presence is the best predictor of extraneous cognitive load at 
the end of a fully online course: social presence, teaching presence, or 
cognitive presence? 
4) Can the presences predict extraneous cognitive load significantly at the end of 
a fully online course after controlling for learner satisfaction and perceived 
learning? 
4a) Which presence is the best predictor of extraneous cognitive load at 
the end of a fully online course after controlling for learner satisfaction 





Germane Cognitive Load 
5) How well do teaching presence, cognitive presence and social presence 
predict germane cognitive load at the end of a fully online course? 
5a) Which presence is the best predictor of germane cognitive load at the 
end of a fully online course: social presence, teaching presence, or 
cognitive presence? 
6) Can the presences predict germane cognitive load significantly at the end of a 
fully online course after controlling for learner satisfaction and perceived 
learning? 
6a) Which presence is the best predictor of germane cognitive load at the 
end of a fully online course after controlling for learner satisfaction and 
perceived learning? 
Previous work referred to the relationships between learning and (a) cognitive 
presence (e.g., Akyol & Garrison, 2011b; Garrison et al., 2000, 2001); (b) teaching 
presence (e.g., Garrison & Akyol, 2013a; Garrison & Arbaugh, 2007); (c) social presence 
(e.g., Garrison & Akyol, 2013a; Liu et al., 2009; Swan & Shih, 2005); and (d) cognitive 
load (e.g., Sweller et al., 2011) as well as  the relationship between learner satisfaction 
and (a) cognitive presence (e.g., Akyol & Garrison, 2008, 2011b); (b) teaching presence 
(e.g., Arbaugh, 2010; Garrison & Arbaugh, 2007); (c) social presence (e.g., Gunawardena 
& Zittle, 1997; Richardson & Swan, 2003); and (d) cognitive load (e.g., Bradford, 2011). 
Further, Kozan (2015) reported bivariate correlational relationships between the 
presences and cognitive load types. Based on these relationships, without a specific 




1) The presences (cognitive, teaching, and social) will strongly predict cognitive 
load types (intrinsic, extraneous, and germane) at the end of a fully online 
course (Hypothesis 1). 
2) The presences will continue to strongly predict cognitive load types after 
controlling for perceived learning at the end of a fully online course 
(Hypothesis 2). 
3) The presences will continue to strongly predict cognitive load types after 
controlling for learner satisfaction at the end of a fully online course 
(Hypothesis 3). 
The first hypothesis relates to the first, third, and fifth research question pairs 
above. The second and third hypotheses address the second, fourth, and sixth research 
question pairs from perceived learning and learner satisfaction perspectives respectively.   
More specifically, combined with the assumption that the point is not to annihilate 
cognitive load (CL) but to keep it at such a level that it fosters but does not harm learning 
(e.g., van Gog & Paas, 2008), it is reasonable to assume that especially teaching presence 
and social presence can help optimize overall CL to some extent. Since cognitive 
presence somehow refers to being cognitively involved in learning, it is reasonable to 
expect it to increase overall effective CL to a certain extent, which can be enhanced by 
teaching and social presences. As for intrinsic CL, online learning activities and course 
content can increase it, which would be calibrated through effective teaching and social 
presence. This means that online learners would have the chance to increase germane or 
effective CL to deal with high levels of intrinsic CL. Cognitive presence would also 




effective or germane CL in the learning process. Regarding extraneous or ineffective CL, 
instructors and peers would help an online learner to balance it or keep it at a certain level 
by letting her or him achieve an ideal level of cognitive presence. Likewise, since 
cognitive presence closely relates to effective learning, it can help reduce extraneous load 
by encouraging the self-management of it. 
Moreover, the positive correlational (e.g., Akyol & Garrison, 2008; Kozan & 
Richardson, 2014a) and causal (e.g., Garrison et al., 2010; Shea & Bidjerano, 2009b) 
relationships between and among the presences also imply that the presences might relate 
to CL types in a similar fashion. Specifically speaking, it is reasonable to expect effective 
teaching, social and cognitive presence levels to relate negatively to extraneous CL, 
especially when cognitive overload occurs. Such effective presences can theoretically be 
expected to be positively associated with germane CL thus increasing it, which in turn 
would promote learning. Finally, because germane CL refers to cognitive resources 
dedicated to dealing with intrinsic CL, then, the presences may positively relate to 
intrinsic CL as well. Kozan (2015) partially tested these assumptions in a correlational 
research design which revealed that all the presences related positively to germane CL, 
while only cognitive and teaching presences related negatively to extraneous CL. 
Interestingly, only cognitive presence related positively to intrinsic CL. These findings 
warrant testing the predictive power of the presences on CL types going beyond 








This study used a correlational prediction design. It also has an exploratory aspect 
since it is testing the predictive power of the presences on CL for the first time. 
According to Creswell (2005), the prediction design is a correlational design in which 
“researchers seek to anticipate outcomes by using certain variables as predictors” (p. 328). 
Creswell (2005) also highlighted that correlational research does not confirm 
relationships; however, “they indicate an association between or among variables or sets 
of scores” (p. 344). Similarly, Field (2009) stated that correlational insights have an 
innate problem of a third variable named “tertium quid” or confounding variable that 
refers to the possible existence of some other controlled or uncontrolled variables (p. 14). 
In order to deal with this issue, the present study implements hierarchical regression 





The context is a fully online Masters of Science Program which is a relatively 
new (i.e., 2011) component of the Learning, Design and Technology Program at a large 
Midwestern U.S. public university. The aim is to provide graduates with deeper insights 
into analyzing, designing, developing, implementing, and evaluating technology-
enhanced instructional or training materials to enhance desired learning outcomes. 
Courses involved in the program are eight weeks in length allowing for two subsequent 






The procedures implemented can be broken into three main parts: planning for the 
study, data collection, and data analysis. 
 
 
Planning for the Study 
 
The first step was to request institutional review board (IRB) approval for using 
human participants which was granted (IRB protocol number: 1205012267). The second 
step was to determine which courses to employ for data collection. The data used in this 
study were collected through five fully online graduate-level courses. In addition, “the 
number of credit hours” and whether a course was required or elective (Arbaugh, 2008, p. 
9) were noted. Table 5 displays the descriptive information for these courses. 
Table 5 
Brief Description of Online Graduate Courses 
Course  Description 
Educational Applications of 
Hypermedia (elective) 
Incorporating theoretical points and research 
findings, the course focuses on designing and 
developing hypermedia instructional materials. 
Educational Applications of the  
Internet  (elective) 
Focusing on student-centered learning, this course 
examines the Internet as medium of teaching and 
learning.  
Foundations of Distance Learning 
(elective) 
Examining core concepts and principles of distance 
learning as well as theory and research, this course 









Motivation and Instructional 
Design (elective) 
Focusing on both theoretical insights into motivation 
and how they are applied, this course focuses on 
motivation as one of the essential factors 
contributing to instructional design.  
Foundations of Learning Design 
and Technology (required)  
Presenting a historical overview of Learning Design 
and Technology, this course covers particulars of the 
required foundational knowledge, skills and attitudes 
in the field. 
 
Participants 
The present study employed purposive sampling to increase the external validity 
or generalizability of the findings to similar online learning environments with a similar 
learner profile. For the factor analyses, the three sections of two courses offered in spring 
2014 semester which were not employed in the regression analyses, were also used to 
increase the number of participants as much as possible (“Educational Applications of the 
Internet” [n = 6] and “Motivation and Instructional Design” [n = 12]). After eliminating 
four multivariate cases, the overall number of participants whose data were used for 
factor analyses was 117. Among these, there were 87 female (74.40 %) and 29 male 
(24.80 %) participants with a mean age of 37.62 (SD = 9.30). One of these participants 
did not report gender information, and five of them did not report their age. Table 6 






Table 6     
Factor Analysis Participation  
Course Section N % 
Educational Applications of Hypermedia          1 11 9.4 
         2 12 10.3 
Educational Applications of the  
Internet   







Foundations of Distance  
Learning 
1 5 4.4 
2 11 9.4 
4 13 11.1 












Foundations of Learning, Design and 
Technology (required) 






Total                           117 100 
 
However, for the multiple regression analyses, only the course sections for which 
instructor data could be collected were employed. Accordingly, data from 103 of the 117 
participants were used in the multiple regression analyses. This group consisted of 76 
female (73.80 %) and 27 male (26.20 %) participants with a mean age of 37.40 (SD = 
9.30). Three participants in this group did not indicate their age. Table 7 provides the 
number of students whose data were used in the regression analyses, their courses and 







Multiple Regression Participation  
Course Section N % 
Educational Applications of Hypermedia        1  11 10.7 
       2     13 12.6 
Educational Applications of the  
Internet   
       1 





Foundations of Distance  
Learning 
       1 
       2 
       4               
6 
11 




Motivation and Instructional Design        2 10 9.7 
Foundations of Learning, Design and 
Technology (required) 
       3 





Total                           103 100 
 
 The 103 participants above also indicated that (a) they used Blackboard five days 
(SD = 2.33) a week on average; (b) they had taken eight online courses (SD = 5.40) 
before the data collection on average; and (f) they had taken online courses for three 
years (SD = 4.14) on average before data collection, which covers the courses taken in 
the program and before it. Finally, the surveys to be used for data collection were 
prepared using the Qualtrics online survey platform.  
 
Instrumentation 
Self-reported Likert-type scales or survey instruments were used during data 
collection. Focusing on subjective workload measures, Zhang and Luximon (2005) 
underlined a variety of pros associated with such measures ranging from ease of use to 




“…subjective mental workload measures are the best mental workload measures 
available at the present” (p.201). Furthermore, the following instruments were used for 
data collection purposes. 
 
Filtering Survey 
In order to prevent multiple enrollment in the experiment due to the number of 
courses taken (Arbaugh, 2005b) in a semester or possible data duplication due to such 
reasons as taking more than one course, a one-question survey (see Appendix A) asking 
participants not to move on if they had already completed the survey(s) for another 
course previously was employed at the very beginning using Qualtrics. It also asked 
participants what course they were completing the survey for.  
 
Cognitive Load Scale 
van Gog and Paas (2008) claimed that subjective ratings applied after learning 
phase and testing phase provide different sorts of information. Specifically, while after-
testing ratings give insights into learning consequences, ratings done after learning 
informs us of instructional or training process (van Gog & Paas, 2008). This distinction 
may not hold for online learning contexts since a learning activity and an assessment 
activity would be situated in each other. For instance, a learner’s posts in online 
discussions may be a learning activity by providing feedback or clarifying some possible 
misunderstandings through what others post. It may also be an assessment item since the 
instructor might have a rubric to assess quality of the content of learner posts. 
In the present study, an adapted version (see Appendix B) of Leppink et al.’s 




adapted scale in an earlier correlational analysis. Leppink et al. (2013) developed a ten-
item survey in order to measure all CL types: intrinsic, extraneous and germane. The 
eleven-point adapted scale used in the present study ranged from not at all (0) to 
completely (10). Adapting the items based on specific learning contexts is not an issue if 
the psychometric aspects are not changed dramatically (J. Leppink, personal 
communication, March 9, 2014). Accordingly, slightly changing the wording of Leppink 
et al.’s (2014) English version of the survey mainly by inserting this course instead of 
this activity, Kozan (2015) piloted the adapted version. In other words, the initial adapted 
version of the survey was designed to be similar to the original English version of the 
survey presented by Leppink et al. (2014). The pilot included eight graduate students who 
were native speakers of English. Based on the feedback from the participants, the 
following changes were applied: (a) scale labels were transformed to not at all (0) and 
completely (10); (b) very was eliminated from the items in which it was used; and (c) 
mental effort items’ format was changed from I invested a very high mental effort in … to 
… required me to invest a high degree of mental effort. The first two of these changes, 
are not supposed to impact the psychometric aspects of the survey meaningfully (J. 
Leppink, personal communication, March 27, 2014). However, the third change might 
have some effects on the psychometric aspects of the survey due to possibly different 
interpretations (J. Leppink, personal communication, March 27, 2014). However, it is 
still worth investigating these changes since further improvements to the survey are 
appreciable (J. Leppink, personal communication, March 27, 2014).  
The item (e.g., [4] I invested a very high mental effort in the complexity of this 




the purpose of determining participants’ perception of the level of investing a very high 
mental effort is similar to Paas’s (1992) one-item subjective scale. Paas (1992) claimed 
that the amount or intensity of mental effort is an indicator of CL. The scale is a one-
dimensional scale in that it has one item asking people to indicate the amount of mental 
effort they have invested in answering questions or learning. The scale includes 9 points 
ranging from very, very low mental effort (1) to very, very high mental effort (9). Finally, 
Paas, van Merriënboer, and Adam (1994) established the reliability and sensitivity of 
Paas’s (1992) CL rating scale. 
 
Community of Inquiry Scale 
The community of inquiry (CoI) survey developed by Arbaugh et al. (2008) was 
used in the present study (see Appendix D). The CoI survey is a 34-item and 5-point-
scale (0 = strongly disagree; 1 = disagree; 2 = neutral; 3 = agree; 4 = strongly agree) 
instrument developed by Arbaugh et al. (2008) and validated by Swan et al. (2008) 
initially. Later, the original survey or the slightly adapted versions of it have been 
validated by Bangert (2009), Shea and Bidjerano (2009b), Diaz et al., (2010), Garrison et 
al. (2010), Carlon et al. (2012), and Kozan and Richardson (2014b). Differently, using 
multiplicative scores consisting of item ratings and item importance ratings, Diaz et al. 
(2010) was able to show the 3-part structure of the survey. However,  it should be noted 
that there have been recent suggestions of revising the survey items from a conceptual 
perspective. For instance, focusing on social presence items of the survey, Lowenthal and 
Dunlap (2014) claimed that these items do not align fully with social presence indicators 




This measurement has been extensively used in both research and practice 
showing that the CoI framework has the ability to both predict and affect learning 
outcomes ranging from student learning to retention (e.g., Akyol et al., 2009; Boston, et 
al., 2009; Shea & Bidjerano, 2009b) as well as learners’ perceptions of hybrid learning 
experiences and differences among these (e.g., Wicks, Craft, Mason, Gritter, & Bolding, 
2015). There are thirteen items addressing teaching presence (a range of 0–52), nine 
items for social presence (a range of 0–36), and twelve items for cognitive presence (a 
range of 0–48). 
 
Learner Satisfaction and Perceived Learning 
Following Akyol and Garrison (2008), learner satisfaction and perceived learning 
were also assessed. The first items were adopted from Akyol and Garrison (2008, p. 22). 
Moreover, due to score range concerns regarding multiple regression, four new items 
were added to satisfaction and perceived learning items (see Appendix E). These 
questions were attached to the end of the CoI survey. Based on a 5-point scale, the scale 
for these items ranged from strongly disagree (0) to strongly agree (4).  
 
Participant/Student Survey  
Such characteristics as gender (Rovai, 2002b), age (Akyol et al., 2010; Shea & 
Bidjerano, 2009b), academic level (Shea & Bidjerano, 2009b), weekly Blackboard usage 
based on “the number of days a week” (Arbaugh, 2005a, p. 64), and number of online 
courses taken before (Mykota & Duncan, 2007) were included in the demographics 






 In addition to participant-related demographic items, some descriptive 
characteristics such as (a) instructors’ socio-epistemological orientation (Akyol et al., 
2010); and (b) instructors’ previous online learning experience in terms of the number of 
online courses taught before (Arbaugh, 2005b) were collected through two open-ended 
questions presented on a survey. Specifically, instructors were asked to report the number 
of online courses they thought they had taught previously to make it easier to remember. 
Similarly, they were asked to state the number of years they thought they had been 
teaching online as well. Moreover, online class size information (Tomei, 2006) was 




Since the current research focuses on students’ perceptions in online higher 
education, the data were collected online as well. Overall research data were collected in 
spring 2014 and summer 2014 academic semesters including one of the two sessions of 
each semester: Spring 2 and Summer 1. Surveys were implemented at the end of each 
eight-week academic session. More specifically, an adapted version of Arbaugh et al.’s 
(2008) CoI survey and Leppink et al.’s (2014) CL survey were used at the end of the 
second session of the Spring 2014, and the first session of the Summer 2014 semester by 
asking participants to indicate the level of presence and CL they experienced over the 
eight weeks or whole sessions. In terms of giving the participants enough time to get 
accustomed to the course(s) and online learning environment (McQuaid, 2010), 




the participants to provide an answer to any questions as naturally as possible, 
instructions in the surveys asked them to circle the numbers that first popped into their 
minds, and not to think too much. 
Perceived satisfaction, perceived learning and demographics surveys were applied 
at the end of the semester as well. Perceived learning and satisfaction surveys were 
applied at the end of the semester in order to give enough time to participants so that they 
could develop their perceived level of satisfaction and they could learn enough. Further, 
following Akyol and Garrison (2008), they were added to the end of the CoI survey. 
Overall, the surveys were presented in the following order: (a) CL survey; (b) CoI survey 
with learner satisfaction and perceived learning survey attached respectively; (c) 
demographics survey. Demographics survey was administered as the last instrument in 
order to encourage full completion of it.   
 After getting the corresponding permission of IRB, the instructors were contacted 
by email and informed of the study. They were also sent the links to the student surveys 
and instructor survey, and were asked to present them to students through course 
announcements. Following van Gog et al. (2012), the instructions included information 
about the aims of the study so that participants would know what was expected of them 
and they could monitor their perceived level of presence and CL more accurately. All 




Data analysis started with preliminary analyses done on the data set in order to get 




cleaning the data; (b) exploring the data focusing on frequencies, descriptive and 
normality; (c) checking univariate and multivariate outliers; (d) examining multi-
collinearity and singularity; and (e) dealing with missing data. The same cycle was 
repeated including checking outliers after dealing with missing data. These checks were 
applied to factor analysis and multiple regression data separately. Because most of the 
cases are the same in the two data sets and the main analyses regarding research 
questions were multiple regressions, the factor analysis data set was used to inform the 
results of the factor analyses only. All other results ranging from satisfaction to perceived 
learning emanated from the multiple regression data. 
Specifically, both exploratory and confirmatory factor analyses were applied to 
the CL survey data to determine the factor structure of this survey. After checking the 
assumptions and applying data transformations, an exploratory factor analysis with 
principal axis factoring and oblique rotation (direct oblimin) was run to check sampling, 
data adequacy, the appropriacy of rotation method as well as the number of factors which 
can be extracted. To this end, Bartlett’s test of sphericity, the Kaiser-Meyer-Olkin, 
eigenvalues higher than 1 and the scree plot were used in an exploratory factor analysis 
with principal axis factoring and promax rotation. A final exploratory factor analysis with 
principal axis factoring, promax rotation and three factors extracted produced the final 
factor loadings. Using the same data set, two confirmatory factor analyses were also 
employed to confirm the results of the exploratory factor analyses.  
Moreover, the three hypotheses or research questions of the present study were 
tested using standard and hierarchical/sequential multiple regression analyses. Based on 




adjustment was applied to the critical alpha value of .05. In other words, an alpha value 
of .016 (.05/3) was used for detecting any statistical significance in the regression 
analyses. In the present study, multiple regression analyses aimed at predicting different 
CL types using presence types as the predictors. The current multiple regression analyses 
looked at the predicted values of CL types as predicted by presence types.  
Finally, evaluation of the regression models was done through R2, adjusted R2 
(∆𝑅𝑅2), semipartial correlations (sr2) and the percentage of variance explained as well as 
the critical alpha value. In the case of the violation of the assumptions, relevant 
transformations were conducted to get the data closer to normal distribution as much as 
possible. Even if normality was not achieved fully after transformations, transformed data 
were used in the following statistical analyses due to more reasonable levels of skewness 




Even though there may have been some threats to both internal and external 
validity of the present results, some cautions were taken to control for their effects. First, 
there could be some contaminating or extraneous factors that would have mediated the 
results and that were not under control. Despite the impossibility of controlling for all 
such variables, the literature review identified certain variables that had affected similar 
research previously. These referred to the characteristics of participants, instructors and 
courses. These were included in the demographic surveys. Further, some verbal or 





Second, Garrison (n. d.) highlighted one specific concern about research on the 
CoI framework: It is the assumption that all learning environments studied are real 
learning communities or communities of inquiries despite possibly low levels of the 
presences. Determination of the level of a learning community was based on the average 
perception of all the participants regarding each presence. Because a 0–4 version of the 
CoI survey was employed, the threshold value decided was three per each item. This 
means that a minimum average score of 39 (13*3) for teaching presence, 27 (9*3) for 
social presence, and 36 (12*3) for cognitive presence, or a cumulative average of 102 
was used as criteria points to check whether the learning context was perceived a real 
learning community by the participants. 
Third, data were collected through elective courses mainly, which would have 
also increased the likelihood that the participants were willing to take each course. 
Assuming that participants chose the courses that spoke most to their needs and/or 
interests, it is reasonable that elective courses would also contribute to forming a 
community of inquiry. Similarly, there can also be other design-related threats to validity 
in the present study. For example, since the current research design is non-experimental 
and the purpose is not to identify causal relationships, there could be some levels of 
ambiguous temporal precedence threat in that the direction of causation between and 
among variables cannot be specified. Therefore, one might argue that CL types, 
especially intrinsic CL, can also be predictors of the presences (K. Swan, personal 
communication, April 10, 2015). However, the current research does not focus on cause 
and effect or causal relations at all. The purpose of this correlational research is to see 




having a certain level of the presences could impose a certain level of CL. For example, 
being cognitively present through exploring a solution to a math problem can result in 
germane CL, and design and organization (i.e, teaching presence) of the same problem 
can contribute to this. Similarly, intrinsic CL, which pertains to learning materials and 
activities, is subject to the effects of learners’ prior knowledge as well, and design and 
organization of learning materials or activities from scratch can change their level of 
intrinsic CL as well as extraneous CL associated with their presentation. Finally, since 
participants completed the scales at their own pace and online, rather than in a controlled 
environment, there could be some sort of history effect impacting the results. As a 
potential solution, instructions to the surveys asked participants to pay attention to the 
fact that the surveys address their overall experience of a whole eight-week session, and 
to fill out the surveys as accurately as possible.  
Finally, focusing on one single graduate program at one university limits the 
population and ecological validity of the results thus restricting the generalizability or 
external validity. Even so, a minimum number of participants needed for statistical 
analyses employed were determined based on some scholarly statistics resources. In this 
regard, these numbers were also confirmed through a priori power analysis run on 
G*Power 3.1 software. The latter revealed that (a) under the assumption of a fixed linear 
model and single regression coefficient; (b) having a minimum medium targeted effect 
size value (i.e., .30); (c) aiming for a power value of .99; (d) using three predictors and an 
alpha value of .001, the total sample size needed is 103. Moreover, given the rule of 
thumb of “N = 50 + 8m (where m is the number of independent variables)” with three 




Adding two control variables to this formula calls for 90 participants. Another rule of 
thumb given as “N ≥ 104 + m for testing individual predictors” (Tabachnick & Fidell, 
2013, p. 123), there is a need for 107 participants in total. Together with the two control 
variables, this adds up to a total of 109 participants. Temporal validity would be another 
concern to some extent since data were collected in one single semester, which warrants 




The present correlational non-experimental study was employed in the context of 
a particular online graduate program at a Midwestern US university. The basic aim was 
to understand how well the different types of presence predict different types of CL while 
controlling for learner satisfaction and perceived learning. Consequently, research data 
were collected at the end of a single academic semester using subjective rating scales. All 
these resulted in some validity threats including but not limited to some confounding or 
extraneous variables, and some limitations ranging from subjectivity involved in data 
collection to generalizability. Finally, data analyses were done after checking relevant 
statistical assumptions, and analysis techniques were chosen based on the results of these. 












Variable Operationalization Level/Type 
Intrinsic cognitive load Subjective ratings on items 1-4 on 
Leppink et al.’s (2014) scale 
Continuous  
(ranges from 0–40) 
Extraneous cognitive load Subjective ratings on items 5-8 on 
Leppink et al.’s (2014) scale 
Continuous 
(ranges from 0–40) 
Germane cognitive load Subjective ratings on items 9-13 on 
Leppink et al.’s (2014) scale 
Continuous 
(ranges from 0–50) 
Teaching presence Total rating of the participants’ 
subjective ratings in the teaching 
presence section of the CoI survey 
Continuous 
 (ranges from 0–
52) 
Social presence Total score of the participants’ 
subjective ratings in the social 
presence section of the CoI survey 
Continuous 
(ranges from 0–36) 
Cognitive presence Total of the participants’ personal 
ratings in the cognitive presence part 
of the CoI survey 
Continuous 
(ranges from 0–48) 
Learner satisfaction Participants’ subjective rating on the 
satisfaction survey 
Continuous  
(ranges from 0–20) 
Perceived learning Participants’ subjective ratings on 
the perceived learning survey 
Continuous 









The current chapter provides the findings of this study. The results are presented 
in a topic by topic manner, which includes preliminary analyses as well. Preliminary 
and/or ancillary analyses conducted are also reported under each topic to provide a more 
holistic picture of the statistical analyses employed. The chapter starts with reporting 
participants’ perceptions of whether the study context constituted a real learning 
community in addition to satisfaction and perceived learning results. Then, it covers the 
insights obtained from instructor demographic survey. Finally, the chapter reports the 




Participants’ Perception of a Learning Community 
According to Matthews, Bogle, Boles, Day, and Swan (2013), the CoI survey 
items with a scale from 1–5 that were rated “less than 3.75, or slightly less than “agree” 
(4)” on average were problematic (p. 493). Likewise, claiming that considering collective 
average points per each presence or item may miss individual cases for which presence 
ratings may be below the average, Kozan and Richardson (2014b) suggested determining 
a minimum total and eliminating cases with less than those totals either separately for 
each presence or as a total score for all of them. The latter is also prone to missing 
individual item ratings that would be below a minimum as long as ratings on other items 
compensate for the difference. However, such an evaluation based on individual items 
may also miss the overall perception of presence, which would be equally misleading. 
Specifically, it may not be reasonable to say that a learning context does not constitute a 
real community for a learner simply because she or she has very low ratings on a few 
items whereas ratings on other items pertaining to the same presence refer to a real sense 
or perception of community on average.  
Similarly, while some learners may not perceive a learning context as a real 
community, some others may do so. This suggests that even though a learning context 
may not be perceived as a learning community by some individual learners, it may be a 
learning community for the whole learner group on average. Consequently, the dilemma 
of determining whether a learning experience happened through a learning community or 
community of inquiry can be approached from either individual learners’ perspectives or 
from the perspective of the learner group. This issue was addressed through a group 




present study. Because a 0–4 scale was implemented in the community of inquiry survey, 
a rating of three was determined as the minimum rating per each item on average. This 
required a mean rating of at least 39 for teaching presence, 27 for social presence, and 36 
for cognitive presence on the part of the whole participant group. Table 9 presents the 
descriptive statistics for teaching presence (TP), social presence (SP), cognitive presence 
(CP) as well as the total presence.      
Table 9  





Maximum M SD 
TP 0 1 52 52 39 13 
SP 0 10 36 36 30 6 
CP 0 0 48 48 39 10 
Total presence 0 33 136 136 107.20 24 
 
In Table 9, participants’ average TP (i.e., 39) indicates that participants marked 
three on average per TP item. Similarly, they selected 3.33 on average per SP questions, 
and 3.25 on average per CP item. In other words, participants indicated the minimum 
rating (i.e., three) on each TP item, and a higher-than-the-minimum on each SP and CP 
item on average in the present study. On a scale ranging from zero to four, these mean 
per item ratings are quite high. 
 
 
Learner Satisfaction and Perceived Learning 
The range for learner satisfaction with the online course was from 0 to 20 (M= 




Cronbach’s Alpha was .843 for learner satisfaction and .911 for perceived learning items. 
These means are higher than the mean of the range of 0–20 suggesting that participants’ 
perceived level of satisfaction with the online learning experience and perceived learning 
level were quite high. 
 
 
Results for the Cognitive Load Scale 
 The participants reported quite high germane CL and intrinsic CL levels. Both of 
the means for germane and intrinsic loads were higher than the mean of the score range 
(i.e., 20) suggesting a high level of CL. It should be noted here that these germane CL 
values were based on the data set used for the multiple regression analyses employed 
after transforming the eleventh (i.e., This course really enhanced my knowledge of the 
terms (concepts, definitions etc.) that were used) and the twelfth (i.e., This course really 
enhanced my knowledge and understanding of the course subject) germane CL items into 
one single variable.  However, extraneous CL was relatively low compared to germane 
CL and intrinsic CL. Table 10 shows the descriptive statistics for the CL types. 
Table 10  





Maximum M SD 
Germane CL 0 0 40 40 30.20 8.64 
Intrinsic CL 0 5 40 40 27.64 8 
Extraneous CL 0 0 40 40 14 12.11 
Total CL  0 9 80 80 41.63 15.11 




It should be noted here that total CL in the table 10 equates the sum of intrinsic 




Results for the Instructor Survey 
Nine instructors out of a total of twelve whose sections contributed to student data 
collections returned the short instructor survey focusing on few important factors from 
the perspective of instructors. The instructors were asked to answer seven questions, 
which would picture the learning context more clearly. Two of these served just 
descriptive purposes. The first one asked for the course and section information, and the 
second one for the number of students enrolled. The other five questions were much more 
specific focusing on certain aspects ranging from instructors’ online teaching experience 
to the design of the courses they taught during data collection. Each of these is elaborated 
on below. 
To begin with, three (33.31 %) instructors indicated that they have an objectivist-
group approach (Content/knowledge is transmitted from both the instructor and 
collaborative peers to the learners [Akyol et al., 2010]). Two (22.23 %) of them chose a 
constructivist-individual approach (Learners construct their own knowledge 
individually/independently [Akyol et al., 2010]). Likewise, two instructors marked a 
constructivist-group approach (Learners construct knowledge by working together 
[Akyol et al., 2010]). Finally, two of them preferred to state their own approach. The first 
one of these two indicated a constructivist with access to an instructor approach while the 




that six of the instructors (66.67 %) had a constructivist approach to teaching with an 
individual or group focus. However, the other three instructors (33.33 %) had an 
objectivist approach. Likewise, six instructors (66.67 %) had a group focus in their 
teaching approach while only three (33.33 %) had an individualist focus. 
Secondly, all of the instructors claimed that they had not designed the course they 
taught. What this means is that the courses were offered online using the Blackboard 
learning management system, and faculty in the program designed the courses on the 
learning management system. This design includes all content information including the 
assignments and readings. The instructors’ job was to implement what was already 
designed. As such, a complementary question asked the instructors the extent to which 
the design of the course they taught aligned with their approach to teaching. This 
question was a Likert-type question based on a 0 (not at all) – 10 (completely) scale. 
Instructors’ ratings ranged from four to ten with a mean of eight (SD = 1.64).  Eight is 
higher than the mean of the scale (i.e., five) suggesting that the design of the courses 
aligned quite strongly with instructors’ approach to teaching. This further points out that 
most of the courses were designed in a constructivist way with a group or collaboration 
focus.  
Finally, the number of online courses taught by the instructors ranged from 2–23 
with a mean of 9 (SD = 7). The average year of experience of teaching online was 4.11 







Factor Structure of the Cognitive Load Scale 
These analyses were conducted on the data set originally including 121 
participants. The following sections present each phase of the data analysis procedures 




Because CL item scores violated the normality assumption, transformations were 
applied to some of these items if they had significant skewness and kurtosis, and until 
their standardized skewness and kurtosis values became smaller than 3.29. Despite these 
efforts, the data continued to violate the normality assumption as based on significant 
Kolmogorov-Smirnov statistics (ps < .001). However, transformations make “the 
statistical evaluation of” the items “much improved” (Tabachnick & Fidell, 2013, p. 98) 
even though transformations “are not universally recommended” (Tabachnick & Fidell, 
2013, p. 86). Consequently, transformed versions of some of the CL items were used in 
the following factor analyses. Moreover, there was just one single missing value on the 
CL scale and it was associated with the seventh item which was an extraneous CL 
question (i.e., The explanations and instructions in this course were ineffective for 
learning). This one single value refers to .8 % of the variable data, which is less than 5%. 
In such cases, any way to deal with missing data leads to comparable results (Tabachnick 
& Fidell, 2013). Due to the high level of internal consistency among the extraneous CL 
items (Cronbach’s Alpha = .93) with the missing value, the mean rating of the other three 
items were used as a substitution for the participant who missed the value. The 




After the missing value on the seventh item (i.e., The explanations and 
instructions in this course were ineffective for learning) was replaced, a transformation 
was implemented on the seventh item. Specifically, square root transformation was 
applied to the seventh item (i.e., The explanations and instructions in this course were 
ineffective for learning) because this item had moderate positive skewness. After this 
transformation, Cronbach’s Alpha value became .87 for the extraneous CL items. Further, 
because germane CL items carried negative skewness, reflect and square root was run on 
(a) the tenth item (i.e., This course really enhanced my understanding of 
assignment/project topics that were covered); (b) the eleventh item (i.e., This course 
really enhanced my knowledge of the terms (concepts, definitions etc.) that were used); 
and (c) the thirteenth item (i.e., Enhancing my knowledge and understanding in this 
course required me to invest a high degree of mental effort); while reflect and logarithm 
transformation was run on (a) the ninth item (i.e., This course really enhanced my 
understanding of the content that was covered); and (b) the twelfth item (i.e., This course 
really enhanced my knowledge and understanding of the course subject). These 
transformed germane CL items were re-reflected again by subtracting each transformed 
value from a constant which was the largest value + 1. Table 11 presents the skewness 










Skewness and Kurtosis Values for Factor Analysis Variables 
 Original Transformed 
 Skewness SEsk Kurtosis SEku Skewness SEsk Kurtosis SEku 
icl-1 -0.573 0.220 -0.129 0.437 - - - - 
icl-2 -0.707 0.220 0.037 0.437 - - - - 
icl-3 -0.470 0.220 -0.239 0.437 - - - - 
icl-4 -0.664 0.220 -0.367 0.437 - - - - 
ecl-5 0.317 0.220 -1.342 0.437 - - - - 
ecl-6   0.494 0.220 -0.954 0.437 - - - - 
ecl-7 0.954 0.221 -0.051 0.438 0.477 0.221 -0.955 0.438 
gcl-8 0.607 0.220 -0.996 0.437 - - - - 
gcl-9 -1.462 0.220 2.127 0.437 -0.113 0.220 -0.975 0.437 
gcl-10 -1.511 0.220 2.497 0.437 -0.704 0.220 0.318 0.437 
gcl-11 -1.277 0.220 1.184 0.437 -0.655 0.220 -0.336 0.437 
gcl-12 -1.620 0.220 2.531 0.437 -0.232 0.220 -0.913 0.437 
gcl-13    -0.872 0.220   0.155 0.437    -0.303 0.220  -0.794 0.437 
Note. icl = intrinsic CL. - = not transformed. ecl = Extraneous CL. gcl = Germane CL.  
          sk = Skewness. ku = Kurtosis. 
 
The items were, then, added to a regression analysis where the variable entitled 
participant number functioned as the dependent variable while others were independent 
variables. Four cases whose Mahalanobis distance values turned out to be higher than the 
criterion value at p < .001 were diagnosed as multivariate outliers and deleted. This 
resulted in a final number of 117 participants. The final Cronbach’s Alpha values 
were .93 for intrinsic CL part, .87 for extraneous CL part, .90 for germane CL part, 




Finally, correlation analyses revealed a potential multi-collinearity problem 
between the eleventh (i.e., This course really enhanced my knowledge of the terms 
(concepts, definitions etc.) that were used) and the twelfth (i.e., This course really 
enhanced my knowledge and understanding of the course subject) germane CL items (rs 
= .92). Tabachnick and Fidell (2013) stated that “The statistical problems created by 
singularity and multicollinearity occur at much higher correlations (.90 and higher).”     
Tabachnick and Fidell (2013) also stated that:  
“Multicollinearity and singularity cause both logical and statistical 
problems. The logical problem is that unless you are doing analysis of 
structure (factor analysis, principal components analysis, and structural-
equation modeling), it is not a good idea to include redundant variables in 
the same analysis. They are not needed, and because they inflate the size 
of error terms, they actually weaken an analysis.” (p. 89)  
Claims above suggest that despite the high correlation coefficient between the 
eleventh (i.e., This course really enhanced my knowledge of the terms (concepts, 
definitions etc.) that were used) and the twelfth (i.e., This course really enhanced my 
knowledge and understanding of the course subject) germane CL items (rs = .92), it was 
reasonable to put them into the factor analyses conducted in the present study. 
Consequently, these two items entered the factor analyses as two separate items. 
 
 
 Results for the Factor Analyses  
Participants’ ratings on the adapted version of Leppink et al.’s (2014) scale in the 




13.41, SD= 11.50) for extraneous CL, and from 0 to 50 (M = 39, SD= 10.31) for germane 
CL. The results of explanatory and confirmatory factor analyses suggested three 
components, which seems to align with the three types of CL.  
Explanatory and confirmatory factor analyses as well as the results of an 
experiment conducted on Leppink et al.’s (2013) survey suggested three components, 
which seems to align with the three types of CL as well. Using a modified version of the 
survey by adding one item to each of the three subscales to measure the extent to which 
participants thought they invested a very high mental effort, Leppink et al.’s (2014) first 
study also supported this result. However, based on the results of their second experiment, 
Leppink et al. (2014) claimed that their findings clearly referred to two factors that would 
correspond to intrinsic and extraneous loads. Specifically, the results were not convincing 
enough to provide a third CL which would correspond to germane CL (Leppink et al., 
2014). Consequently, Leppink et al. (2014) highlighted the importance of further research 
to be done on the survey.  
Similarly and most recently, after adapting a 10-item version of the survey for 
computer science in English and providing evidence for its validity, Morrison, Dorn and 
Guzdial (2014) invited future research to focus on “different wordings of the questions in 
the survey” (p. 137). Therefore, employing exploratory factor analysis through IBM 
SPSS 19 and confirmatory factor analysis through LISREL 8.80 (Jöreskog & Sörbom, 
2007), the current study aimed at determining the number of CL types that can be 
separated by an adapted English version of the CL survey of Leppink et al. (2014) before 




The first exploratory factor analysis (EFA) with no numbers of factors extracted 
but with oblique rotation (direct oblimin) checked sampling and data adequacy. Because 
this EFA suggested a negative correlation between germane CL and intrinsic CL, rotation 
method was changed to promax that produced a positive correlation between the two. 
This is totally in line with the bivariate correlations (2-tailed) between (a) germane and 
intrinsic CL (rs = .569, n = 117, p < .001); (b) germane and extraneous CL (rs = -.393, n = 
117, p < .001); and (c) intrinsic and extraneous CL (rs = .091, n = 117, p = .332). Further, 
only promax rotation led to positive loadings of intrinsic CL items.  
Moreover, Bartlett’s test of sphericity, χ2 (78) = 1569. 64, p < .000, also showed 
that correlations among the variables were large enough for an EFA. The Kaiser-Meyer-
Olkin (KMO) referred to the suitability of the sampling, KMO = .88 which is higher 
compared to the suggested minimum values of .5 (Field, 2009) and .6 (Tabachnick & 
Fidell, 2013). Further, all KMO values pertaining to each item were bigger than .78. 
Results of this EFA revealed three factors with eigenvalues higher than 1 thus explaining 
80.30 % of variance. The scree plot also suggested three factors. Finally, the pattern 
matrix suggested three possible factors in a very clear way.  
 As a result, a following EFA having promax rotation and with three factors 
extracted was employed. This resulted in a clear factor solution with all the items loading 
on their theoretically relevant factors. There was just one cross-loading item (i.e., the 
thirteenth germane CL item: Enhancing my knowledge and understanding in this course 
required me to invest a high degree of mental effort) that loaded on both the first and 
second factors. Deletion of this item did not lead to any clearer solutions. Further, 




course required me to invest a high degree of mental effort, and The complexity of this 
course required me to invest a high degree of mental effort) were attached to intrinsic and 
extraneous CL sections, this item was not removed from further analyses. Table 12 
depicts the factor loadings. 
Table 12  
Factor Loadings 
Item Factor 1 Factor  2 Factor 3 
In general, the content of this course was complex. .974   
The terms (concepts, definitions etc.) used in this 
course were complex. 
.946   
The complexity of this course required me to invest a 
high degree of mental effort. 
.842   
The projects/assignments covered in this course were 
complex. 
.801   
This course really enhanced my knowledge and 
understanding of the course subject. 
 1.08  
This course really enhanced my understanding of the 
content that was covered. 
 .934  
This course really enhanced my knowledge of the 
terms (concepts, definitions etc.) that were used. 
 .892  
This course really enhanced my understanding of 
assignment/project topics that were covered. 
 .669  
Enhancing my knowledge and understanding in this 
course required me to invest a high degree of mental 
effort. 










Item Factor 1 Factor  2 Factor 3 
The explanations and instructions in this course 
included vague or ambiguous language. 
  .950 
Unclear or ineffective explanations and instructions 
in this course required me to invest a high degree of 
mental effort. 
  .903 
The explanations and instructions in this course were 
unclear. 
  .852 
The explanations and instructions in this course were 
ineffective for learning. 
  .802 
Eigenvalues 








The first factor accounted for 46.11 % variance, followed by the second (26.85 %), 
and the third factor (7.31 %). These factors were named as intrinsic CL, germane CL, and 
extraneous CL. Cronbach’s Alpha value turned out to be .93 for intrinsic CL, .87 for 
extraneous CL, and .90 for germane CL. The overall survey had a Cronbach’s Alpha 
value of .76. 
As for the confirmatory factor analysis specifying three factors on the same data 
set without any cross-loadings, the results showed a somewhat good fit (χ2 = 168.084; df 
= 62; p =.000) based on high indices (non-normed fit index [NNFI] = 0.94; comparative 
fit index [CFI] = 0.95; incremental fit index [IFI] = 0.95). However, while the root mean 
square error of approximation (RMSEA) = 0.121 was high, the goodness of fit index 




factor loadings were significant at p = .05. Interestingly enough, the first maximum 
modification index included the thirteenth germane CL item (i.e., Enhancing my 
knowledge and understanding in this course required me to invest a high degree of mental 
effort) cross-loading on the first factor (i.e., intrinsic CL), which was suggested by the 
EFA above.  
Therefore, a second confirmatory factor analysis with this item loading on both 
intrinsic and germane CL factors was run. The results referred to a better fit (χ2 = 118.660; 
df = 61; p =.000) compared to the first confirmatory factor analysis. The RMSEA 
decreased to 0.089, and GFI increased to 0.87. Further, there was a high NNFI (0.96), 
CFI (0.97), and IFI (0.97) values. All these suggest a reasonably good fit since GFI, CFI, 
and IFI that are equal to .90 are generally considered to be acceptable (Levesque, Stanek, 
Zuehlke, & Ryan, 2004). Further, an RMSEA of .05 or smaller indicates a very good fit 
and an index between .08 and .05 points to a reasonable fit, and a value higher than .10 
indicates a poor fit (Levesque et al., 2004). Finally, there were t values bigger than 1.96 
indicating that factor loadings were significant (p < .05). In the light of these, all of the 
three types of CL were included in the following multiple regression analyses focusing 
on how well the presences would predict the three CL types. 
 
 
 Multiple Regression Analyses  
The main purpose of the present study was to test how well the presences can 
predict cognitive load (CL) especially when perceived satisfaction and learning are 
controlled for. Specifically, multiple regressions were run both without and with 




multiple regression was used to answer the first set of research questions. Likewise, 
hierarchical/sequential multiple regression was used to answer the second set of research 




Correlation analyses indicated a high potential multi-collinearity problem between 
the eleventh (i.e., This course really enhanced my knowledge of the terms (concepts, 
definitions etc.) that were used) and twelfth (i.e., This course really enhanced my 
knowledge and understanding of the course subject) germane CL items (rs = .899), which 
was a similar case in the earlier factor analysis data set as well. These two items were 
transformed into one single variable that was equal to the mean of the two. The reason for 
applying such a transformation was to keep the values of the new variable in line with the 
range of other germane CL items. This new variable was then used in the calculation of 
the total germane CL scores in addition to other germane CL questions.  
Moreover, there were a few missing values on each variable. These were replaced 
in the original survey items before the total presence, CL, satisfaction and perceived 
learning scores were calculated. All of these were less than 5 % of all the values for a 
given variable. The third, sixth, eleventh, and thirteenth teaching presence (TP) items had 
one missing value, which corresponded to 1 % of the variable data. The fourteenth and 
twenty first social presence (SP) items had two missing points constituting a missing 
percentage of 1.9 % for each while fifteenth and nineteenth SP items had one missing 
value representing 1 % of each item. As for cognitive presence (CP), items numbered 




CL variables, only extraneous CL had one missing value equating to 1 %. The second 
and third satisfaction as well as the seventh and ninth perceived learning items had two 
missing points corresponding to 1.9 %. Finally, all the other satisfaction and perceived 
learning items had one missing value referring to 1 %. Because of high internal reliability 
levels of TP (Cronbach’s Alpha = .96), SP (Cronbach’s Alpha = .87), CP (Cronbach’s 
Alpha = .95), extraneous CL (Cronbach’s Alpha = .93), perceived satisfaction 
(Cronbach’s Alpha = .86), and perceived learning items (Cronbach’s Alpha = .90), with 
the missing values, the mean of the other items of each part above was used in place of 
the missing values for each case. These substitutions did not lower any of the reliability 
indexes above (Cronbach’s Alpha = .96 for TP, .87 for SP, .95 for CP, .93 for extraneous 
CL, .88 for perceived satisfaction, and .90 for perceived learning). It should be noted here 
that total scores for each variable above were calculated after completing the missing 
values.  
Total ratings of the participants for each presence, satisfaction, perceived learning, 
and germane CL violated the normality assumption as indicated by significant 
Kolmogorov-Smirnov statistics (ps < .000), and their skewness values were significantly 
high. An exception was intrinsic CL which did not violate normality with a non-
significantly high level of skewness. Further, extraneous CL was not normally distributed 
either, even though its skewness and kurtosis scores were not significantly high. 
Consequently, transformations were run on all these independent and dependent variables 
for the following multiple regression analyses. Because extraneous CL was positively 
skewed, square root transformation was applied to it. However, all the others were 




again re-reflected after the transformations. TP as well as germane and intrinsic CL 
values achieved normal distribution while the others did not after the transformations. 
Even so, transformations led to improved or non-significant kurtosis and skewness values. 
This is why transformed versions of all these variables were used in the multiple 
regression analyses. Table 13 presents the skewness and kurtosis values for both original 
and transformed versions of the variables. 
Table13 
Skewness and Kurtosis Values for Multiple Regression Variables 
 Original Transformeda 
 Skewness SEsk Kurtosis SEku Skewness SEsk Kurtosis SEku 
TP -1.013 0.238 0.283 0.472 -0.261 0.238 -0.881 0.472 
SP -1.064 0.238 0.701 0.472 -0.365 0.238 -0.752 0.472 
CP -1.503 0.238 2.869 0.472 -0.415 0.238 -0.362 0.472 
LS -1.203 0.238 1.302 0.472 -0.443 0.238 -0.565 0.472 
GCL -1.380 0.238 1.946 0.472 -0.419 0.238 -0.152 0.472 
ECL 0.509 0.238 -0.821 0.472 -0.089 0.238 -0.124 0.472 
ICL -0.615 0.238 -0.053 0.472 0.176 0.238 -0.300 0.472 
Note. a = Involves re-reflection as well in the case of negative skewness. 
          LS = Perceived learning and satisfaction. GCL = Germane CL. 
          ECL = Extraneous CL. ICL = Intrinsic CL. sk = Skewness. ku = Kurtosis. 
Because there was a very large and significant correlation between perceived 
learning and satisfaction(r = .908, p < .001; rs = .896, p < .001), these two were combined 
by calculating the mean of the two. This suggests that students’ satisfaction was 
depended highly on learning in the present study leading to perceived learning and 




participants. Table 14 shows the descriptive statistics for all the transformed and re-
reflected variables. 
Table 14  
Descriptive Statistics for the Transformed Variables (N = 103) 
Variable Minimum Maximum M SD 
TP 1 7.21 5 1.72 
SP 1 5.20 3.72 1.08 
CP 1 7 5.11 1.44 
Germane CL 1 6.40 4.40 1.30 
Intrinsic CL 1 6 3.53 1.15 
Extraneous CL 1 6.40 3.50 1.75 
LS 1 4.60 3.40 .94 
Note. LS = Perceived learning and satisfaction. 
Finally, the data set were checked for any outlier cases as well. There were not 
any univariate and multivariate outliers in the data set resulting in a total of 103 
participants for the following multiple regression analyses. 
 
 
Results for the Multiple Regression Analyses 
In what follows, the present study reports results for the multiple regression 
analyses conducted to answer the main research questions. Please note that because 
learner satisfaction and perceived learning were combined and entitled perceived 
learning and satisfaction, the wording of the research questions incorporated this change 
in the following sections (the second, fourth and sixth research question pairs). For the 




too. Therefore, at the multiple regression data analysis stage, the current experiment 
tested the following two main hypotheses. 
1) The presences (cognitive, teaching, and social) will strongly predict cognitive 
load types (intrinsic, extraneous, and germane) at the end of a fully online 
course (Hypothesis 1). 
2) The presences will continue to strongly predict cognitive load types after 
controlling for perceived learning and satisfaction at the end of a fully online 
course (Hypothesis 2). 
 
Results for Intrinsic Cognitive Load 
Multiple regression analyses started with intrinsic CL. The following research 
questions were addressed in this section: 
1) How well do teaching presence, cognitive presence and social presence 
predict intrinsic cognitive load at the end of a fully online course? 
1a) Which presence is the best predictor of intrinsic cognitive load at the 
end of a fully online course: social presence, teaching presence, or 
cognitive presence? 
2) Can the presences predict intrinsic cognitive load significantly at the end of a 
fully online course after controlling for perceived learning and  
     satisfaction? 
2a) Which presence is the best predictor of intrinsic cognitive load at the 





A standard multiple regression analysis was employed to answer the first two 
research questions which ask how well the presences can predict intrinsic CL all together 
and which one is the best predictor. Table 15 presents the correlations among the 
variables. The table also includes Spearman’s rank correlations (rs) as well since some of 
the variables were not still normally distributed despite the transformations  
Table 15 
Correlations for the Standard Multiple Regression on Intrinsic CL (N =103) 
  1 (rs) 2 (rs) 3 (rs) 4 (rs) 
1 ICL -    
2 TP .041 (.053) -   
3 SP .061 (.043) .399** (.442**) -  
4 CP .234* (.232*) .739** (.751**) .649**(.683**) - 
Note. *p < .010 (1-tailed). ** p < .001(1-tailed). ICL = Intrinsic CL. 
The standard multiple regression included intrinsic CL as the dependent variable, 
and TP, SP and CP as the independent variables. Table 16 shows the constant, the 
unstandardized regression coefficients (B), standard errors for the unstandardized 
regression coefficients (SE B), the standardized regression coefficients (β), and the 
semipartial correlations (sr2). 
Table 16  
Results for the Standard Multiple Regression on Intrinsic CL  
Variables B SE B β sr2 
Constant 2.911 .440   
TP -.220 .095 -.330a .05 
SP -.216 .134 -.202 .02 
CP .490 .140 .607** .11 




The regression R (.341) was significantly different from zero, F (3, 99) = 4.340, p 
= .006, with an R2 value of .116 and 95% confidence limits from 2.04 to 3.80. The 
adjusted R2 value (∆𝑅𝑅2) at .089 indicated that 9 % of the variability of intrinsic CL is 
predicted  by the three presences: TP, SP and CP. Based on the p value of .016 with 
Bonferroni adjustment, only the regression coefficient of CP turned out to be 
significantly different from zero (p = .001). The confidence limits for (the re-reflected 
square root of) CP were 0.214 to 0.758. The regression coefficient of TP showed a strong 
trend to be significantly different from zero (p = .024). The confidence limits for (the re-
reflected square root of) TP ranged from -0.408 to -0.030. The regression coefficient of 
SP, on the other hand, was not significant (p = .111). 
All together, the three predictors explained another .004 in shared variability. As a 
group, they were able to predict almost 12 % (9 % adjusted) of the variability of intrinsic 
CL. The size and direction of the relationships indicated that participants with higher 
levels of CP also reported higher levels of intrinsic CL. The squared semipartial 
correlation of CP indicated that it was the independent variable that explained the highest 
amount of variability in intrinsic CL (11 %). All these align with the correlations between 
each of the predictors and the dependent variable as well. It was only (re-reflected square 
root of) CP that had a significant, positive and small correlation with intrinsic CL, r 
= .234, n = 103, p < .010. 
These results revealed that, as a group, TP, SP and CP can significantly predict 
intrinsic CL at the end of a fully online course as based on learners’ perceptions. Among 
these, CP turned out to be the most important or powerful one since it is the only 




hypothesis that the presences can significantly predict the cognitive load types in terms of 
intrinsic CL even though the amount of variance (9 % adjusted) explained by all the 
presences as a group seems to be low. 
When it comes to the second pair of research questions above which ask for 
whether the presences can predict intrinsic CL after controlling for perceived learning 
and satisfaction and which one is the best predictor, a hierarchical multiple regression 
was employed. Table 17 provides insights into the correlations between and among the 
variables and includes Spearman’s rank correlations (rs) too because some of the 
variables did not still have a normal distribution. 
Table 17 
Correlations for the Hierarchical Multiple Regression on Intrinsic CL (N =103) 
  1 (rs) 2 (rs) 3 (rs) 4 (rs) 5 (rs) 
1 ICL -     
2 TP .041 (.053) -    
3 SP .061 (.043) .399** (.442**) -   
4 CP .234* (.232*) .739** (.751**) .649** (.683**) -  
5 LS .186a (.176b) .800** (.827**)        .499** (.550**) .857** (.847**) - 
Note. ap = .030 (1-tailed).  bp =.038 (1-tailed). *p = .009(1-tailed). 
          **p < .001 (1-tailed). ICL = Intrinsic CL. 
          LS = Perceived learning and satisfaction. 
The hierarchical multiple regression was run to examine if TP, SP, and CP 
improved the prediction of intrinsic CL in addition to perceived learning and satisfaction. 
Table 18 displays the basic results including the constant, the unstandardized regression 
coefficients (B), standard errors for the unstandardized regression coefficients (SE B), the 





Results for the Hierarchical Multiple Regression on Intrinsic CL  
Model  B SE B β sr2 
1 Constant 2.757 .421   
LS .230 .120 .186a .03 
2 Constant 2.824 .458   
LS .173 .259 .141 .003 
TP -.253 .108 -.377b .05 
SP -.209 .135 -.196 .02 
CP .415 .173 .519c .05 
Note. ap = .059. bp = .021. cp =.018. Model 1: R = .186. R2 = .035. ∆𝑅𝑅2 = .025.  
          Model 2: R = .347. R2 = .120. ∆𝑅𝑅2 = .084. R2 change = .086.           
          LS = Perceived learning and satisfaction. 
The first model or step produced an R2 value of .035 (.025 adjusted) with 95 % 
confidence limits from 1.92 to 3.59. In other words, (re-reflected square root of) 
perceived learning and satisfaction could explain 3.5 % (2.5 % adjusted) of variance in 
(re-reflected square root of) intrinsic CL, which was not a statistically significant 
contribution, Fchange (1, 101) = 3.64, p = .059. In the second model or step including all 
the independent variables, there was an R2 value of .12 (adjusted R2 = .084) with 95 % 
confidence limits from 1.91 to 3.73, F (4, 98) = 3.349, p < .016. After controlling for 
perceived learning and satisfaction in the second model, (re-reflected square root of) the 
presences explained an additional approximately 9 % of the variance in (re-reflected 
square root of) intrinsic CL, R2 change = .086, Fchange (3, 98) = 3.180, p = .028. Even 
though the contribution of the presences to the second model was not statistically 
significant at the adjusted p value of .016, it showed a strong trend to be significant. In 




and satisfaction showed a strong tendency to result in a significant increment in R2. 
Finally, in the second model, only (the re-reflected square root of) TP and CP showed a 
very strong tendency to be statistically significant, with CP having a higher beta value (β) 
of .52 (p = .018) than TP (β = -.38, p = .021). 
The results suggested that even though they were not statistically significant using 
the adjusted p value of .016, the presences, as a group, showed a strong tendency to 
predict intrinsic CL when perceived learning and satisfaction were controlled for. After 
all, the second model including perceived learning and satisfaction and the presences as a 
whole group was a statistically significant model explaining 12 % (8.4 % adjusted) of 
variance in intrinsic CL. All these do not fully support the hypothesis that the presences 
can still predict CL types significantly while controlling for perceived learning and 
satisfaction in terms of intrinsic CL. 
 
Results for Extraneous Cognitive Load 
After intrinsic CL, analyses were conducted on extraneous CL. These analyses 
targeted the following research questions: 
3) How well do teaching presence, cognitive presence and social presence 
predict extraneous cognitive load at the end of a fully online course? 
3a) Which presence is the best predictor of extraneous cognitive load at 






4) Can the presences predict extraneous cognitive load significantly at the end of 
a fully online course after controlling for perceived learning and satisfaction? 
4a) Which presence is the best predictor of extraneous cognitive load at 
the end of a fully online course after controlling for perceived learning 
and satisfaction? 
The third pair of research questions above which asked for how well the 
presences can predict extraneous CL and which one is the best predictor, was examined 
through a standard multiple regression analysis. Table 15 displays the Pearson’s and 
Spearman’s correlations among the variables.  
Table 19 
Correlations for the Standard Multiple Regression on Extraneous CL (N =103) 
  1 (rs) 2 (rs) 3 (rs) 4 (rs) 
1 ECL -    
2 TP -.561* (-.543*) -   
3 SP -.159a (-.146b) .399* (.442*) -  
4 CP -.486* (-.464*) .739* (.751*) .649* (.683*) - 
Note. ap = .055 (1-tailed). bp = .071 (1-tailed). *p < .001(1-tailed).   
          ECL = Extraneous CL. 
The standard multiple regression used extraneous CL as the dependent variable, 










Results for the Standard Multiple Regression on Extraneous CL  
Variables B SE B β sr2 
Constant 6.190 .568   
TP -.412 .124 -.406* .07 
SP .345 .174 .214b .03 
CP -.393 .178 -.324a .03 
Note. R = .593. R2 = .351. ∆𝑅𝑅2 = .332. *p = .001. ap = .030. bp = .050. 
R (.593) for regression was significantly different than zero, F (3, 99) = 17.879, p 
< .001, with an R2 value of .351 and 95% confidence limits from 5.06 to 7.32. The ∆𝑅𝑅2 
value of .332 indicated that 33.2 % of the variability in extraneous CL is predicted by the 
three presences: TP, SP and CP. Based on the critical p value at.016 with Bonferroni 
adjustment, only the regression coefficient of TP was significantly different from zero. 
The confidence limits for (the re-reflected square root of) TP were -0.658 to -0.167. The 
regression coefficients of both SP (p = .050) and CP (p = .030) showed a trend to be 
significantly different from zero. The confidence limits for (the re-reflected square root of) 
SP and (the re-reflected square root of) CP ranged from 0.000 to 0.691, and from -0.746 
to -0.040 respectively.  
As a group, TP, SP and CP explained another .220 in shared variability in 
extraneous CL. They were able to predict almost 35.1 % (33.2 % adjusted) of the 
variability in extraneous CL. The size and direction of the relationships suggested that 
participants who reported higher levels of TP indicated lower levels of extraneous CL. 
The squared semi-partial correlation of TP further indicated that it explained the highest 




significant and negative correlation between TP and extraneous CL, r = -.561, n = 103, p 
< .001. Even though (the re-reflected square root of) CP had a significant, negative, and 
almost medium-size correlation with extraneous CL, r = -.486, n = 103, p < .001, its 
unique share in the variability of extraneous CL explained was the same as that of SP 
which showed a strong tendency to have a significant correlation with extraneous CL, r = 
-.159, n = 103, p = .055. This implied that the relationship between CP and extraneous 
CL is mediated by the relationship between TP, SP and extraneous CL. 
As for the fourth pair of research questions above which ask whether the 
presences can predict extraneous CL after controlling for perceived learning and 
satisfaction and which one is the best predictor, a hierarchical multiple regression was 
conducted again. Table 21 presents the correlations between and among the variables and 
includes Spearman’s rank correlations (rs) as well. 
Table 21 
Correlations for the Hierarchical Multiple Regression on Extraneous CL (N =103) 
  1 (rs) 2 (rs) 3 (rs)      4 (rs) 5(rs) 
1 ECL -     
2 TP -.561* (-.543*) -    
3 SP -.159a  (-.146) .399* (.442*) -   
4 CP -.486* (-.464*) .739* (.751*) .649*(.683*) -  
5 LS -.521* (-.511*) .800*(.827*) .499*(.550*) .857* (.847*) - 
Note. a p = .055 (1-tailed). *p < .001 (1-tailed). ECL = Extraneous CL. 
          LS = Perceived learning and satisfaction. 
The hierarchical multiple regression was run to examine if TP, SP, and CP 
increased the prediction of extraneous CL in addition to perceived learning and 





Results for the Hierarchical Multiple Regression on Extraneous CL  
Model  B SE B β sr2 
1 Constant 6.733 .554   
LS -.972 .158 -.521** .30 
2 Constant 6.305 .594   
LS -.229 .336 -.123 .003 
TP -.368 .140 -.362* .05 
SP .336 .175 .208a .02 
CP -.300 .224 -.248 .01 
Note. ap = .058. *p < .016. **p < .001. Model 1: R = .521. R2 = .271. ∆𝑅𝑅2 = .264.  
          Model 2: R = .595. R2 = .354. ∆𝑅𝑅2 = .328. R2 change = .083. LS = Perceived  
          learning satisfaction. 
 In the hierarchical regression above, the first model or step resulted in an R2 value 
at .271 (.264 adjusted) with 95 % confidence limits from 5.63 to 7.83. This means that 
(re-reflected square root of) perceived learning and satisfaction could explain 27.1 % 
(26.4 % adjusted) of variance in (square root of) extraneous CL, which was a statistically 
significant contribution, Fchange (1, 101) = 37.64, p < .001. In the second model or step 
including all the independent variables, R2 was .35 (adjusted R2 = .33) with 95 % 
confidence limits from 5.13 to 7.50, F (4, 98) = 13.50, p < .001. When perceived learning 
and satisfaction was controlled for in the second model, (re-reflected square root of) the 
presences predicted an extra 8.3 % of the variability in (square root of) extraneous CL, R2 
change = .083, Fchange (3, 98) = 4.20, p < .009. In other words, the contribution of the 
presences to the second model was statistically significant at the adjusted p value of .016 




reflected square root of) TP was statistically significant, with a beta value (β) of -.362 (p 
< .016). 
 
Results for Germane Cognitive Load 
 Finally, regression analyses were applied to germane CL focusing on the 
following research questions: 
5) How well do teaching presence, cognitive presence and social presence 
predict germane cognitive load at the end of a fully online course? 
5a) Which presence is the best predictor of germane cognitive load at the 
end of a fully online course: social presence, teaching presence, or 
cognitive presence? 
6) Can the presences predict germane cognitive load significantly at the end of a 
fully online course after controlling for perceived learning and  
     satisfaction? 
6a) Which presence is the best predictor of germane cognitive load at the 
end of a fully online course after controlling for perceived learning and 
satisfaction? 
A standard multiple regression analysis was run to answer the fifth pair of 
research questions which ask for how well the presences can predict germane CL and 
which one is the best predictor. Table 15 depicts the Pearson’s and Spearman’s 







Correlations for the Standard Multiple Regression on Germane CL (N =103) 
  1 (rs) 2 (rs) 3 (rs) 4 (rs) 
1 GCL -    
2 TP .462*** (.420***) -   
3 SP .266** (.241*) .399*** (.442***) -  
4 CP .634*** (.564***) .739*** (.751***) .649***(.683***) - 
Note. *p = .007 (1-tailed). **p = .003 (1-tailed). ***p < .001 (1-tailed). 
          GCL = Germane CL. 
The standard multiple regression employed germane CL as the dependent variable, 
and TP, SP and CP as the independent variables. Table 24 presents the results of this 
analysis. 
Table 24 
Results for the Standard Multiple Regression on Germane CL 
Variables B SE B β sr2 
Constant 1.889 .385   
TP -.045 .084 -.061a .001 
SP -.305 .118 -.259* .04 
CP .750 .120 .848** .22 
Note. R = .664. R2 = .440. ∆𝑅𝑅2 = .423. *p = .011. **p < .001. ap = .588.  
There was an R (.664) for regression that was significantly different than zero, F 
(3, 99) = 25.970, p < .001, in addition to an R2 at .440 and 95% confidence limits from 
1.12 to 2.65. The ∆𝑅𝑅2 value at .423 showed that 42.3 % of the variability in germane CL 
is predicted by the three presences: TP, SP and CP. The regression coefficients of SP and 
CP were significantly different from zero depending on the critical p value at.016 with 




were -0.540 to -0.071 and those for (the re-reflected square root of) CP were 0.511 to 
0.989.  
TP, SP and CP explained another .183 in shared variability in germane CL. 
Further, the presences were able to predict 44 % (42.3 % adjusted) of the variability in 
germane CL. The size and direction of the relationships suggested that participants who 
reported higher levels of SP indicated lower levels of germane CL whereas higher levels 
of CP indicated higher levels of germane CL. The squared semipartial correlation of CP 
further indicated that it explained the highest portion of variability in germane CL. This 
aligns with the medium-size, significant and positive correlation between CP and 
germane CL, r = .634, n = 103, p < .001. The squared semipartial correlation of SP 
provided that it explained the second highest amount of variability in germane CL. 
However, the small, positive and significant correlation between SP and germane CL, r 
= .266, n = 103, p =.003, does not concur with the negative regression coefficient (β = -
.259) which suggests a negative relationship between the two. This may imply that there 
is a threshold level for SP until which it encourages germane CL. 
Although (the re-reflected square root of) TP had a significant, positive, and 
almost medium-size correlation with germane CL, r = .462, n = 103, p < .001, its unique 
contribution to the prediction of the variability of germane CL was very low (0.1 %). 
This suggested that the relationship between TP and germane CL may be under the 
mediating effect of the relationship between CP, SP, and germane CL. 
Furthermore, to address the sixth pair of research questions which ask for whether 
the presences can still predict germane CL after controlling for perceived learning and 




conducted. Table 25 presents the correlations between and among the variables and 
includes Spearman’s rank correlations (rs) as well. 
Table 25 
Correlations for the Hierarchical Multiple Regression on Germane CL (N =103) 
  1 (rs) 2 (rs) 3 (rs) 4 (rs) 5 (rs) 
1 GCL -     
2 TP .462*** (.420***) -    
3 SP .266** (.241*) .399*** (.442***) -   
4 CP .634*** (.564***) .739*** (.751***) .649***(.683***) -  
5 LS .640***(.574***) .800***(.827***) .499***(.550***) .857*** (.847***) - 
Note. *p < .007 (1-tailed). **p = .003 (1-tailed).  ***p < .001(1-tailed). 
          GCL = Germane CL. LS = Perceived learning and satisfaction. 
The hierarchical multiple regression was conducted to see whether TP, SP, and 
CP improved the prediction of germane CL in addition to perceived learning and 
satisfaction. Table 26 presents the basic results of the hierarchical multiple regression. 
Table 26 
Results for the Hierarchical Multiple Regression on Germane CL  
Model  B SE B β sr2 
1 Constant 1.438 .364   
LS .870 .104 .640**** .41 
2 Constant 1.582 .388   
LS .613 .219 .451** .04 
TP -.165 .092 -.223 .02 
SP -.280 .114 -.238* .03 
CP .502 .147 .567*** .06 
Note. ****p < .001. ***p = .001. **p = .006. *p = .016. Model 1: R = .640. R2 = .409. 
          ∆𝑅𝑅2 = .403. Model 2: R = .694. R2 = .482. ∆𝑅𝑅2 = .460. R2 change = .073.           




The first model or step of the hierarchical regression conducted on germane CL 
provided an R2 value at .409 (.403 adjusted) with 95 % confidence limits from .72 to 2.16. 
To put it in another way, (re-reflected square root of) perceived learning and satisfaction 
could explain almost 41 % (40.3 % adjusted) of variability in (re-reflected square root of) 
germane CL, which was a statistically significant contribution, Fchange (1, 101) = 69.93, p 
< .001. In the second model or step comprising all the independent variables, R2 was .482 
(adjusted R2 = .46) with 95 % confidence limits from .81 to 2.35, F (4, 98) = 22.80, p 
< .001. After controlling for perceived learning and satisfaction in the second model, (re-
reflected square root of) the presences explained an additional 7.3 % of the variance in 
(re-reflected square root of) germane CL, R2 change = .073, Fchange (3, 98) = 4.60, p 
< .006. This means that the contribution of the presences to the second model was 
statistically significant at the adjusted p value of .016 creating a significant increment in 
R2. Finally, in the second model, (the re-reflected square root of) SP with a beta value (β) 
of -.238 (p = .016) and CP (β = .567, p = .001) as well as perceived learning and 
satisfaction (β = .451, p = .006) were statistically significant. TP (β = -.223, p = .075), on 




The current chapter presented the results of (a) the main statistical analyses 
conducted to answer the main research questions which focused on the predictive power 
of the presences on intrinsic, extraneous and germane loads; and (b) ancillary descriptive 
analyses employed to address other potential factors ranging from instructors’ teaching 




study. The results yielded that (a) the context was perceived to be a real learning 
community by the participants on average; (b) learners had high levels of satisfaction and 
perceived learning; (c) instructors mostly had a constructivist approach to teaching as 
well as a focus on group learning; and (d) the presences could significantly predict 
especially extraneous and germane loads while keeping or not keeping perceived learning 
and satisfaction under control. It should be noted here that the ancillary results also 
revealed that learner satisfaction was found to be very closely related to perceived 
learning thus comprising a composite variable called perceived learning and satisfaction 
in the present study. Consequently, the current results highlighted a potentially strong 
predictive validity for the presences in terms of CL. This further suggests that CL can be 









This chapter consists of the discussion of the present findings in different 
subsections. Specifically, these subsections correspond to each research question pair 
which addressed (a) how well the presences could predict cognitive load types and which 
one was the best predictor; and (b) whether the presences could still predict cognitive 
load types while controlling for perceived learning and satisfaction, and which one was 
the best predictor. Further, the subsections were titled as based on the type of cognitive 
load (CL) each research question pair focuses on. Consequently, the chapter first 
discusses the predictive power of the presences on intrinsic CL, then, on extraneous CL, 
and finally on germane CL. An additional general discussion follows these. The final 
section of this chapter presents limitations, delimitations and suggestions for further 
research thereby focusing on a discussion of how to combine both presence and CL 




The Predictive Power of the Presences on Intrinsic Cognitive Load 
 One of the aims of the current study was to test whether teaching, cognitive and 
social presence can predict intrinsic CL at the end of a fully online course while both 
controlling for and not controlling for perceived learning and satisfaction. Results of the 
multiple regression analyses revealed that when perceived learning and satisfaction is 
under control, the predictive power of the presences on intrinsic CL as a whole group 
weakens or disappears. This conclusion should be approached with caution since 
perceived learning and satisfaction and the presences can significantly predict intrinsic 
CL as a whole even though perceived learning and satisfaction cannot significantly 
predict intrinsic CL on its own. Besides, initial standard multiple regression analysis also 
revealed that the presences can significantly predict intrinsic CL as a group without 
perceived learning and satisfaction. The latter implies that perceived learning and 
satisfaction may have only slightly lessened the predictive power of the presences on 
intrinsic CL. Similar correlations between intrinsic CL and the presences with and 
without perceived learning and satisfaction, and the small decrease in the amount of 
variance in intrinsic CL explained with perceived learning and satisfaction also support 
this. 
 Given that intrinsic CL is dependent on the number of interacting information 
elements (Sweller et al., 2011) that constitute learning materials or content, the results 
above indicate that the presences as a group have a great potential to predict the inner 
complexity of the learning content of an online course. Specifically, the presences can 
relate to the perceived difficulty of online learning materials, which also suggests that 




Perceived learning and satisfaction seems to add to the predictive power of the presences 
on intrinsic CL as well, even though they may not be a significant predictor of intrinsic 
CL on their own, and the presences may not need them to predict intrinsic CL. This 
further suggests that the perceived level of the presences and learning satisfaction by 
online learners may provide insights into how challenging they might find a given online 
course.  
 Multiple regression analyses further suggested that cognitive presence (CP) is the 
best predictor for intrinsic CL since it turned out to be the presence which could explain 
the highest amount of variance in intrinsic CL. Correlations also support this finding 
suggesting a significant, positive, very small relationship between CP and intrinsic CL 
only. It is noteworthy that adding perceived learning and satisfaction to the group 
predictors did not change this result. Given that “cognitive presence focuses on higher-
order thinking processes as opposed to specific individual learning outcomes” (Garrison 
et al., 2001, p. 8), it is not surprising to find a strong predictive power of CP on the 
intrinsic CL which reflects the inherent complexity of learning materials or contents. 
Participants in the present study reported quite a high level of intrinsic CL suggesting that 
the content of the online courses were challenging, which might, in turn, have demanded 
a high level of CP on their part.    
 More specifically, dealing with challenging and difficult online instructional 
content, as reflected by a high level of intrinsic CL in the present study, can happen 
through a high enough level of CP invested by online learners. This would even be 
essential to guarantee a high level of learning. After all, CP appears to be the engine for 




education (e.g., Garrison et al., 2000). This is understandable since it requires learners to 
learn actively especially through exploring and integrating ideas and resolving issues. As 
a result, it is not surprising that high CP positively relates to and strongly predicts — 
especially when perceived learning and satisfaction are under control — intrinsic CL. 
 It should also be noted here that the predictive power of teaching presence (TP) 
on intrinsic CL showed a strong tendency to be significant despite non-significant 
correlations between the two gained in both standard and hierarchical multiple regression 
analyses. Because of those non-significant correlations and smaller regression statistics 
associated with TP compared to CP, the strong tendency of TP to have a predictive power 
on intrinsic CL needs to be approached prudently. 
 Given that instructors mostly reported a constructivist approach with a 
collaboration focus on teaching, which they claimed was highly reflected in the design of 
the online courses they taught, it is reasonable to find a small-scale predictive power of 
TP on the intrinsic CL in the present study. It is highly likely that the instructors kept 
their TP at a certain level to encourage more constructivism and group learning on the 
part of their online learners. They did not design the online course they taught and their 
constructivist approach makes it very unlikely that they employed direct instruction to a 
large extent. Accordingly, what most likely remains among the components of TP (i.e., 
design and organization, facilitating discourse, and direct instruction: e.g., Anderson et al., 
2001; Garrison, 2011) for the instructors in the present study seems to be facilitating 
discourse. Facilitating discourse covers a range of duties which include setting up a 
learning community and encouraging effective communication as well as evaluation of 




both from instructors and from students (especially in a constructivist environment) and 
also from the course materials (K. Swan, personal communication, April 8, 2015). 
TP also has the function of enhancing cognitive and social presence through 
designing and facilitating instruction (Garrison et al., 2000), which may have contributed 
to the predictive power of CP on intrinsic CL. This would also explain the non-significant 
but still strong predictive power of TP on intrinsic CL both when perceived learning and 
satisfaction is and is not under control. After all, participants reported quite a high level 
of intrinsic CL, which would have required instructor facilitation in the present study. 
The large, strong and significant correlation between TP and CP makes this assumption 
reasonable too. 
 Another point is that TP is not an instructor’s duty only (e.g., Garrison, 2011; 
Garrison et al., 2000). Specifically, Garrison et al. (2000), and Garrison and Arbaugh 
(2007) claimed that although design would still be an instructor responsibility mainly, 
facilitation can be empowered by anyone who is involved. This suggests that participants 
of the present study may have employed TP through facilitation as well, thereby 
contributing to each other’s high level of CP. Such an assumption aligns with (a) the fact 
that the participants were graduate students; (b) the strong association between CP and 
TP; (c) instructors’ largely collaboration-oriented constructivist teaching approach; and 
(d) a strong perception of the existence of a learning community among the participants. 
Still, it should be noted that there are claims implying that students’ level of TP may also 
depend on instructors’ modeling (e.g., Dennen, 2007).   
One might, then, question why social presence (SP) would not a have similar 




appear to have a predictive power on intrinsic CL based on the current results. Moreover, 
some previous research assumed that SP can have at least a partial mediator role between 
TP and CP (e.g., Garrison et al., 2010; Shea & Bidjerano, 2009b). These points of view 
would align particularly with the SP as an ability to “communicate purposefully in a 
trusting environment” (Garrison, 2009, p. 352). There may be counter arguments against 
these claims too. First, there is also research showing that CP can have a mediating effect 
on the relationship between TP and SP (e.g., Kozan & Richardson, 2014a). Briefly, such 
research suggests that TP can relate directly and significantly to CP; however, it cannot 
relate to SP without relating to CP first. Second, the SP items of the presence survey 
(Appendix D) used in the current study (i.e., Arbaugh et al.’s [2008] survey) may not 
trigger the purposeful communication aspect of SP as it relates to CP or learning to a full 
extent. Most of the SP items appear to focus on social interaction, which may explain the 
weaker relationship between SP and CP than the one between TP and CP in this study. A 
similar claim came from Lowenthal and Dunlap (2014) that SP items do not fully reflect 
social presence indicators. 
 
 
The Predictive Power of the Presences on Extraneous Cognitive Load 
 Another purpose of the present study was to examine whether the presences could 
predict extraneous CL significantly at the end of a fully online course while both 
perceived learning and satisfaction is under control and it is not. Results of the multiple 
regression analyses revealed that the presences can significantly predict extraneous CL 
while both controlling for and not controlling for perceived learning and satisfaction as a 




thereby causing unnecessary information or processes to handle (Sweller, 2010), 
extraneous CL may harm learning by competing for limited working memory resources 
that can serve intrinsic and germane CL. 
 Therefore, extraneous CL may also be called ineffective load (e.g., Paas et al., 
2004). Because extraneous CL is supposed to be ineffective for learning, it may be useful 
to lower it in online learning contexts with high germane, which seems to be the case in 
the current study. This assumption is supported by the finding that extraneous CL had the 
lowest amount reported in the present study. The findings jointly suggest that even when 
online instruction is not designed to keep extraneous CL at a useful minimum, the 
presences, and perceived learning and satisfaction can help to keep it at a level which 
does not harm learning.  
 TP turned out to be the best predictor of extraneous CL, which did not change 
when perceived learning and satisfaction was added to the predictor group. This suggests 
that TP has a robust predictive power on extraneous CL given the other independent 
predictor variables involved in the current study. This aligns with the assumption that TP 
may mainly function through facilitating instruction in the present study. Consequently, 
facilitation of instruction by both instructors and online peers may have helped to keep 
extraneous CL at a lower level compared to intrinsic and germane CL as also suggested 
by the negative predictive relationship between TP and extraneous CL. Even though 
instructors reported that they had not designed the course content, it is possible that they 
did deliver it in a way that reduced extraneous CL hence helping learners to focus more 
on dealing with high intrinsic CL. Alternatively, design and organization of the 




ranging from favorable organization and presentation of textual materials (e.g., 
McCrudden et al., 2004) to learner control over the pace of presentation (e.g., Mayer & 
Chandler, 2001). These factors seem to be more related to multimedia learning materials; 
however, it appears to be reasonable to generalize them to online learning contexts since 
multimedia constitutes a part of online learning. 
 It is also interesting that TP had a negative, moderate and significant correlation 
with extraneous CL. This suggests that the predictive power of TP on extraneous CL may 
highly depend on its ability to decrease extraneous CL. CP also had a significant, 
negative and small correlation with extraneous CL; however, it did not show a strong 
predictive relationship with extraneous CL. This is understandable given that CP was the 
best predictor of intrinsic CL: It seems that CP was invested mainly in dealing with 
intrinsic CL while TP was spent on extraneous CL. These points might suggest that while 
learner efforts were directed more towards complexity of the learning content, instructors’ 
and learners’ facilitative TP efforts were invested in reducing unnecessary load. 
Interestingly enough, despite its small, positive and significant correlation with TP, SP 
had positive beta values in regression analyses suggesting that increases in SP would 
associate with increases in extraneous CL. This might be because SP was basically 
focused more on social interactions or communication. This might support the claims that 
SP items may need to be revised (e.g., Lowenthal & Dunlap, 2014). 
Perceived learning and satisfaction also turned out to be a significant predictor of 
extraneous CL both on its own and together with the presences. These insights also 
suggest that the presences can significantly contribute to the predictive power of 




significant predictive power of perceived learning and satisfaction on extraneous CL 
disappears when it is grouped with the presences. This might imply that the predictive 
ability of perceived learning and satisfaction on extraneous CL may not be robust enough 
and may be vulnerable to the effects of the presences. In other words, the presences may 




The Predictive Power of the Presences on Germane Cognitive Load 
This study also aimed at gaining insights into the predictive power of the 
presences on germane CL at the end of a fully online course controlling for or not 
controlling for perceived learning and satisfaction. Multiple regression analyses, overall, 
showed that TP, SP and CP can significantly predict germane CL at the end of a fully 
online learning experience as a group with or without perceived learning and satisfaction. 
Germane load results from allocating working memory resources to tackle intrinsic CL of 
the learning materials and content (e.g., Kalyuga, 2011; Sweller et al., 2011) thereby 
relating strongly to learning itself (e.g., Sweller et al., 2011). Therefore, it is very 
important for the presences to be able to strongly predict germane or effective load since 
it provides additional insights into the extent to which the presences can foster learning. 
The presences appear to have this ability as a group either on their own or coupled with 
perceived learning and satisfaction.  
 Furthermore, given the close connection between germane load and learning, it is 
not surprising that CP was found to be the most powerful predictor of germane CL since 




closely related to learning as well (e.g., Garrison et al., 2000; Vaughan & Garrison, 2005). 
This predictive power of CP on germane load seems to be quite robust and strong as well: 
Independently of TP and SP, it turned out to be the best predictor of germane load while 
perceived learning and satisfaction was under control and while it was not. More 
importantly, CP positively predicted germane load indicating that increases in CP leads to 
increases in germane load. The significant, moderate and positive correlation between CP 
and germane load also supports these insights. 
Despite its significant, small and moderate correlation with germane load, TP was 
not a predictor of germane load on its own. In other words, even though it may have 
contributed to the presences’ predictive power on germane load as a whole group, it 
could not explain any variance in germane CL by itself. This appears to be a strong 
finding since it held true when both perceived learning and satisfaction joined the 
predictor group, and when it did not. This study designated TP as the best predictor of 
extraneous CL which is supposed to be negatively related to germane CL. This makes it 
reasonable to assume that TP mainly focused on dealing with extraneous CL in the 
present study. This may not have necessarily or directly resulted in promoting germane 
CL — due to its negative relationship with extraneous CL — thus making TP not predict 
germane load.  
Another interesting finding pertains to SP: Even though it had a significant, 
positive and small relationship with germane load, it predicted germane load significantly 
and negatively with and without perceived learning and satisfaction. This further supports 
the assumption that participants in the present study interpreted SP as social interactions 




predictive power of SP on germane load still held true while controlling for perceived 
learning and satisfaction suggesting that the finding could be quite strong.  
Perceived learning and satisfaction was a significant predictor of germane load in 
that increases in perceived learning and satisfaction appear to be associated with 
increases in germane load, which might foster learning. Given that this finding repeated 
itself when perceived learning and satisfaction was employed as a predictor both alone 
and together with the presences, it seems to point to a strong predictive power. 
Furthermore, perceived learning and satisfaction had a close-to-large, positive, and 
significant relation with germane CL. This strongly suggests that for the participants of 
the present study, satisfaction was closely related to learning. Of note, supporting such an 
insight, (a) perceived learning and satisfaction needed to be combined, and (b) CP was 




This research study offers unique insights into predictive relationships between 
the presences and cognitive load (CL) types, which would welcome more scholarly work 
to be done on the issues. These relationships focus on the predictive power of each 
presence type on each CL type thereby providing further evidence for the validity of the 
Community of Inquiry (CoI) framework (e.g., Garrison & Akyol, 2013a, 2013b),  an 
attempt legitimized by claims suggesting further focus on the validity of the CoI 
framework (e.g., Garrison, 2013; Garrison & Arbaugh, 2007). Given that the CoI 





The current research contributed specific insights into the presences and their 
relationship with different CL types. For instance, all the presences related significantly 
and positively to germane load while both controlling for and not controlling for 
perceived learning and satisfaction. This common finding is important since germane 
load is more closely related to learning compared to intrinsic and extraneous load. There 
is no surprise, then, in finding that the presences as a group could significantly predict 
germane load with or without perceived learning and satisfaction. It should be noted here 
that perceived learning and satisfaction also had a significant and positive correlation 
with germane load supporting the odds that as the level of presences and germane load 
increases (i.e., learning occurs), online learners’ satisfaction also increases. This possible 
close relationship between satisfaction and learning is also implied by the finding that, 
right after CP, perceived learning and satisfaction was the second best predictor of 
germane load both individually and together with the presences in a group. 
Moreover, teaching presence (TP) and cognitive presence (CP) as well as 
perceived learning and satisfaction had significant and negative correlations with 
extraneous load. This aligns with and complements their positive correlations with 
germane load. Both insights suggest that TP and CP efforts spent on decreasing 
extraneous load may automatically result in increased germane load. The presences 
significantly predicted extraneous load no matter whether perceived learning and 
satisfaction joined them as a predictor. TP significantly predicted lower levels of 
extraneous load supporting the assumption that it may decrease extraneous load to a 
certain extent. Perceived learning and satisfaction’s significant prediction of extraneous 




stronger predictive power of the presences on extraneous load compared to perceived 
learning and satisfaction. It is also interesting to observe that while the group of 
presences could significantly predict both germane and extraneous loads — with or 
without perceived learning and satisfaction —, the best predictor presence changes from 
CP to TP respectively. This suggests that even though the presences can function as an 
effective predictor group for both extraneous and germane load, only one of them takes 
the main responsibility for dealing with a certain CL type: TP for extraneous load and CP 
for germane load. 
Things are a little bit less clear when it comes to the results regarding intrinsic 
load. While TP and social presence (SP) as well as perceived learning and satisfaction 
were not related to intrinsic load and they did not significantly predict it, CP had a 
significant relation with intrinsic load and it was the best predictor. The latter is 
understandable given that CP had a significantly positive correlation with germane load 
and it was its best predictor since germane load is supposed to compensate for intrinsic 
load (e.g., Kalyuga, 2011; Sweller et al., 2011). Just like the case with extraneous load, 
perceived learning and satisfaction turned out to strongly predict intrinsic load especially 
when grouped with the presences. Different from extraneous and germane loads, the 
presences could not significantly predict intrinsic load without perceived learning and 
satisfaction based on the hierarchical regression results. However, the presences can 
strongly predict intrinsic load as a whole group while not controlling for perceived 
learning and satisfaction.  
What do all these mean for the research questions and hypotheses of this study? 




significantly predict intrinsic, extraneous and germane loads with CP being the best 
predictor for both intrinsic and germane loads, and TP as the best predictor of extraneous 
load. All these align partially with the hypothesis that the presences can strongly predict 
CL types at the end of a fully online course: As a group they can; however, individually, 
not all presences can strongly predict a given CL type. Second, hierarchical regression 
analyses showed that perceived learning and satisfaction, and the presences constitute a 
strong predictor group despite that the presences can strongly predict germane and 
extraneous loads only without perceived learning and satisfaction. They showed a strong 
tendency to predict intrinsic load on their own though. The best predictors were CP for 
intrinsic and germane loads, and TP for extraneous load. Combined with the results of the 
standard multiple regressions above, it seems that the predictive power of CP and TP was 
the most robust one to any effects of perceived learning and satisfaction regarding 
especially extraneous and germane loads. Finally, not all presences can strongly predict 
CL types individually. These results partially support the hypothesis that the presences 
can strongly predict CL types at the end of a fully online course after controlling for 
perceived learning and satisfaction.  
Another insight emanating from the current findings is that the presences are 
strong predictors of CL types especially as a whole group with or without perceived 
learning and satisfaction. Therefore, even though SP appears to be a weaker predictor of 
especially intrinsic and extraneous loads, it is reasonable to assume that it contributes to 
the joint predictive power of the presences on CL types. After all, despite its importance, 
SP may not be as effective as TP and CP (e.g., Garrison & Cleveland-Innes, 2005), which 




presences seems to change depending on the CL type: There was an increase in their 
predictive power on germane CL since they could predict a higher amount of variability 
in germane load (44 %; 42.3 % adjusted) compared to both extraneous (35.1 %; 33.2 % 
adjusted) and intrinsic loads (12 %; 9 % adjusted). This, on its own, strongly implies a 
close relation between the presences and learning or learning efforts. When perceived 
learning and satisfaction is taken into account, the predictive power of the presences as a 
group seems to decrease as shown by less amount of variance explained: (a) 7.3 % in 
germane load; (b) 8.3 % in extraneous load; and (c) 8.6 % in intrinsic load. 
Another important point to interpret is the significant beta values of the presences 
which refer to the unique contribution of each presence to the amount of variance 
explained. CP had positive values regarding both intrinsic and germane loads no matter 
whether perceived learning and satisfaction were included in the analyses. Similarly, TP 
had a negative value in relation to both extraneous and intrinsic load, the latter of which 
was not significant but showed a strong trend to be significant. These are theoretically 
possible because (a) higher levels of intrinsic load may entail higher levels of germane 
load, which in turn may require a higher level of CP; (b) TP efforts may focus on 
calibrating complexity or difficulty of online learning content and decreasing extraneous 
load thereby giving learners more chance to increase the germane load dedicated to 
learning. Interestingly though, SP had negative beta values with regard to germane load. 
This suggested that increases in SP were associated with decreases in germane load, 
supporting the claim that participants may have taken SP as social interactions largely 




because using a different methodology (e.g., quantitative content analysis) might change 
the results pertaining to especially SP depending on the type of indicators used for coding. 
 
 
Implications for Practice 
The current findings also have some important implications for online education 
practice. First of all, it strongly points to the importance of CP in an online learning 
community. It is a strong predictor of especially germane or effective load spent on 
learning suggesting that CP is closely related to learning efforts of online learners. To 
trigger CP, it may be important to include challenging enough online learning materials 
as operationalized through intrinsic load in the present study. The certain level of intrinsic 
load these challenging enough learning materials have would be compensated by more 
germane load thereby resulting in more learning. Secondly, increasing CP or germane 
load on the part of online learners may be strongly supported by TP efforts spent on 
decreasing extraneous or ineffective load. More interestingly, these efforts of increasing 
germane load and decreasing extraneous load may be supportive of each other, hence 
enhancing learning. Thirdly, SP seems to be an important member of the team since it 
appears to work well with TP and CP in terms of predicting all CL types even when its 
predictive ability appears to be weaker on its own. Therefore, increasing SP in fully 
online learning environments, even when it may be largely interpreted as social 
interactions, would contribute to the predictive power of the presences on CL types as a 
whole group. Overall, (a) increasing the level of presences in fully online learning 
environments may promote germane or effective load to a level where online learners can 




effective cooler that calibrates germane load through especially affective expressions and 
group cohesion due to its significant and negative predictive power on germane load. 
 
 
Limitations, Delimitations and Suggestions for Future Research 
 The present results should be approached with caution due to some limitations 
and delimitations. Above all, the present study occurred in a one single higher education 
online graduate program with a specific focus on learning, design and technology. 
Accordingly, both learners and instructors may have been more familiar with effective 
online learning and teaching strategies which might have impacted the level of the 
presences and CL types reported by learners. Future research may need to take such a 
possibility into account and may either control for or describe any possible effects of such 
factors. These might also include any self-regulatory learning ability of online learners as 
well. The generalizability of the findings would further benefit from employing more 
than one graduate program as well as undergraduate programs since graduate learners 
may be considered to be experienced learners to a larger extent. 
 Furthermore, participants’ interpretation of the survey items may have affected 
the current results as well. This might be mainly due to the wording of the CoI survey 
since it “does focus SP on peers and TP on instructor alone” (J. Richardson, personal 
communication, April 10, 2015). Future research is encouraged to use a richer data 
triangulation consisting of several data collection techniques as also suggested by 
Lowenthal and Dunlap (2014). This would provide more objective insights into the role 
of the presences and CL types, and their relationships. Such techniques may range from 




is to employ all those difference data collection techniques in different periods of an 
online learning experience over time. This would provide more concrete insights into the 
evolution of the predictive power of the presences on CL types. To illustrate, the present 
results are limited to the end of fully online courses which lasted eight weeks. Therefore, 
they do not inform us about the predictive relationships between the presences and CL 
types before the end of a fully online course when a substantial amount of learning may 
have taken place. Likewise, it would be better to measure CL more than once especially 
when the learning experience takes several weeks (J. Leppink, personal communication, 
March 27, 2014). 
 Given that CL is imposed on working memory resources, and it is highly relevant 
to learning (e.g., Cowan, 2014), the working memory capacity of online learners may 
need to be addressed by future research. In this regard, paying attention to Schüler, 
Scheiter and van Genuchten’s (2011) suggestion of employing at least two working 
memory tests to eliminate any possible data interpretation ambiguity may be an important 
lesson for further research. This would clarify the roles different working memory 
channels play in the process. Equally important, future research may approach TP from 
both instructors’ and online learners’ perspectives. To this end, future research might use 
more than one instrument including the CoI survey since the TP items on the survey 
appears to address instructors’ role mainly. In relation to that, instructors may also be 
asked more direct questions about such issues as what kind of a role they think they 
played during a given online learning experience. Finally, to more clearly see how the 




through grades, test comprehension scores and the like — may also be used as a 
dependent variable in future research. 
 From a CoI framework perspective, some other variables like place presence and 
co-presence (e.g., Bulu, 2012), learning presence (e.g., Shea & Bidjerano, 2010, 2012; 
Shea et al., 2012, 2013, 2014), physical presence (e.g., Cho, Yim, & Paik, 2015), learning 
management systems and their functionalities (e.g., Rubin, Fernandes, & Avgerinou, 
2013), and time or duration of online learning experiences (e.g., Akyol, Vaughan, & 
Garrison, 2011) may also be addressed by future research on the relationship between the 
presences and CL. It should be noted here that addition of the construct named learning 
presence to the CoI framework is still debated. For instance, Garrison and Akyol (2013b) 
argued that learning presence does not align with the premises of the CoI framework. 
The present results focused on the three main original presences produced by earlier CoI 
research. These efforts might also combine with efforts that might try to separate 
instructors and students in terms of the presences. For instance, SP can be handled as 
instructor SP and student SP separately. However, this separation needs to be confirmed 
by statistical analyses showing that the variables are statistically different. Lastly, the 
present study used the original version of the CoI survey developed by (Arbaugh et al., 
2008).  
 Two points related to the main data analyses method used in the present study 
need to be mentioned here as well: First, multiple regression is about relationships not 
causality (e.g., Pallant, 2007; Tabachnick & Fidell, 2013). Therefore, it is impossible to 
talk about cause-and-effect insights to be drawn from the present results. Future research 




participants may result in different multiple regression outcomes (e.g., Pallant, 2007), 
which highly suggests cross-validating the current results through different samples. 
After all, Tabachnick and Fidell (2013) also stated that even a strong relationship can 
potentially be due to other different factors including those that are not measured in a 
regression.  
 Finally, as for delimitations, the current results are delimited to 103 (for multiple 
regression analyses) / 117 (for factor analyses) who were mostly learning, design and 
technology MS students at a large public university, and to the assumption that the 
participants were able to comprehend and answer the survey items as accurately as 
possible. Delimitations also include the assumption that the participants had an enough 
level of motivation to fill out the surveys in a comfortable manner, and that they were 
able to think about the fully online course learning experience retrospectively while 




 Introducing an effective predictive power of the presences on cognitive load (CL), 
results of the current study indicated some important conclusions. First, regression 
evidence showed that the presences can strongly predict intrinsic, extraneous and 
germane loads with or without perceived learning and satisfaction thereby supporting the 
predictive validity of the presences or the CoI framework from a CL perspective. This 
was true especially regarding extraneous and germane loads. However, even though the 
presences could function as effective predictors of CL as a whole group, not all presences 




individually predicted germane load only. Besides, its association with germane load was 
negative in that increases in SP were related to decreases in germane load possibly due to 
the wording of the SP items on the CoI survey which would have promoted a basically 
social interaction understanding of SP. This would further encourage the revision of the 
SP items to make them align more with learning efforts or CP. 
 Perceived learning and satisfaction is an important element for the presences to 
strongly predict especially intrinsic load. It also turned out to be an individual significant 
predictor of especially germane load suggesting that it really reflects the satisfaction 
about learning. Moreover, all the predictor variables (i.e., the presences, and perceived 
learning and satisfaction) appear to have significant correlations with germane load, 
which is not the case with intrinsic and extraneous loads. It seems to be CP only that 
significantly relates to intrinsic load. As for extraneous load, only SP does not appear to 
have a significant relation with it. 
 All in all, the current research strongly suggests and introduces CL as an 
important variable to include in future presence research. It appears that both the CoI 
framework and CL theory, and research on them would benefit a lot from such 
collaboration. Specifically, combining constructivist insights of the CoI framework with 
cognitivist aspects of CL theory would, then, help us develop a more comprehensive and 
eclectic understanding of online learning and teaching. So, it seems that another set of 
three apples fell from the sky: one for the presences, one for CL, and one for online 















Agostinho, S., Tindall-Ford, S., & Roodenrys, K. (2011). Using computer-based tools to 
self manage cognitive load. In T. Bastiaens & M. Ebner (Eds.), Proceedings of 
world conference on educational multimedia, hypermedia and 
telecommunications 2011 (pp. 3374-3378). Chesapeake, VA: AACE.   
Agostinho, S., Tindall-Ford, S., & Roodenrys, K. (2013). Adaptive diagrams: handing 
control over to the learner to manage split-attention online. Computers & 
Education, 64, 52-62. 
Akyol, Z., Arbaugh, J. B., Cleveland-Innes, M., Garrison, D. R., Ice, P., Richardson, J. C., 
 & Swan, K. (2009). A response to the review of the community of inquiry 
 framework. Journal of Distance Education, 23(2), 123-136. 
Akyol, Z., & Garrison, D. R. (2008). The development of a community of inquiry over 
 time in an online course: Understanding the progression and integration of social, 
 cognitive and teaching presence. Journal of Asynchronous Learning Networks, 
 12(3-4), 3-22. 
Akyol, Z., & Garrison, D. R. (2011a). Assessing metacognition in an online community 






Akyol, Z., & Garrison, D. R. (2011b). Understanding cognitive presence in an online and 
 blended community of inquiry: Assessing outcomes and processes for deep 
 approaches to learning. British Journal of Educational Technology, 42(2), 233-
 250. 
Akyol, Z., & Garrison, D. R., & Ozden, M. Y. (2009). Development of a community of 
 inquiry in online and blended learning contexts. Procedia Social and Behavioral 
 Sciences, 1, 1834-1838. 
Akyol, Z., Ice, P., Garrison, R., & Mitchell, R. (2010).The relationship between course 
socio-epistemological orientations and student perceptions of community of 
inquiry. The Internet and Higher Education. 13, 66-68. 
Akyol, Z., Vaughan, N., & Garrison, D. R. (2011). The impact of course duration on the  
   development of a community of inquiry. Interactive Learning Environments,  
   19(3), 231–246. 
Allen, I. E., & Seaman, J. (2011). Going the distance: Online education in the United  
 States, 2011. Babson Park, MA: Babson Park Research Group and Quahog  
 Research Group. Retrieved from http://www.onlinelearningsurvey. 
 com/reports/goingthedistance.pdf 
Allen, I. E., & Seaman, J. (2013). Changing course: Ten years of tracking online   
 education in the United States. Babson Park, MA: Babson Park Research Group  








Allen, I. E., & Seaman, J. (2014). Grade change: Tracking online education in the United 
States. Babson Park, MA: Babson Park Research Group and Quahog Research 
Group. Retrieved from http://www.onlinelearningsurvey.com/reports/ 
gradechange.pdf 
An, H., Shin, S., & Lim, K. (2009).The effects of different instructor facilitation 
 approaches on students` interactions during asynchronous online discussions. 
 Computers & Education, 53, 749-760. 
Anderson, T., Rourke, L., Garrison, D. R., Archer, W. (2001). Assessing teaching 
 presence in a computer conferencing context. Journal of Asynchronous Learning 
 Networks, 5(2), 1-17.  
Annand, D. (2011). Social presence within the community of inquiry framework. 
 International Review of Research in Open and Distance Learning, 12(5), 40-56. 
Annett, J. (2002). Subjective rating scales: science or art? Ergonomics, 45(14), 966–
 987. 
Arbaugh, J. B. (2005a). Is there an optimal design for on-line MBA courses? Academy  
  of Management Learning & Education, 4(2), 135-149.  
Arbaugh, J. B. (2005b). How much does “subject matter” matter? A study of disciplinary  
  effects in on-line MBA courses.  Academy of Management Learning & Education, 
  4(1), 57-73.  
Arbaugh, J. B. (2008). Does the community of inquiry framework predict outcomes in  
 online MBA courses? International Review of Research in Open and Distance  






Arbaugh, J. B. (2010). Sage, guide, both, or even more? An examination of instructor 
 activity in online MBA courses. Computers & Education, 55, 1234-1244. 
Arbaugh, J. B. (2014). System, scholar or students? Which most influences online MBA 
  course effectiveness? Journal of Computer Assisted Learning, 30, 349-362. 
Arbaugh, J. B., Bangert, A., & Cleveland-Innes, M. (2010). Subject matter effects and the 
 community of inquiry (CoI) framework: An exploratory study. The Internet and 
 Higher Education, 13, 37-44. 
Arbaugh, J. B., & Benbunan-Fich, R. (2006). An investigation of epistemological and 
 social dimensions of teaching in online learning environments. Academy of 
 Management Learning & Education, 5(4), 435-447.  
Arbaugh, B., Cleveland-Innes, M., Diaz, S., Ice, P., Garrison, D. R., Richardson, J. C., 
 Shea, P., & Swan, K. (2008). Developing a community of inquiry instrument: 
 Testing a measure of the Community of Inquiry Framework using a multi-
 institutional sample. The Internet and Higher Education, 11(3-4), 133-136. 
Arbaugh, J.B., & Hwang, A. (2006). Does “teaching presence” exist in online MBA 
 courses? The Internet and Higher Education, 9, 9-21. 
Archer, W. (2010). Beyond online discussions: Extending the community of inquiry 
 framework to entire courses. The Internet and Higher Education, 13, 69. 
Archibald, D. (2010). Fostering the development of cognitive presence: Initial findings 
 using the community of inquiry survey instrument. The Internet & Higher 





Arnold, N., & Ducate, L. (2006). Future foreign language teachers’ social and cognitive 
 collaboration in an online environment. Language Learning & Technology, 10(1), 
 42-66. 
Ayres, P. (2006). Impact of reducing intrinsic cognitive load on learning in a 
 mathematical domain. Applied Cognitive Psychology, 20, 287-298. 
Ayres, P., & Paas, F. (2012). Cognitive load theory: New directions and challenges. 
 Applied Cognitive Psychology, 26, 827-832.  
Baker, C. (2010). The impact of instructor immediacy and presence for online student 
 affective learning, cognition, and motivation. The Journal of Educators Online 
 7(1), 1-30. 
Baddeley, A. (1992). Working memory. Science, 255, 556-559. 
Bangert, A.W. (2009). Building a validity argument for the community of inquiry survey  
 instrument. The Internet and Higher Education, 12, 104-111. 
Bannert, M. (2002). Managing cognitive load-recent trends in cognitive load theory. 
 Learning and Instruction, 12, 139-146. 
Benbunan-Fich, R., & Arbaugh, J. B. (2006). Separating the effects of knowledge 
 construction and group collaboration in learning outcomes of web-based courses. 
 Information & Management, 43, 778-793.  
Bernard, R. M., Abrami, P. C., Lou, Y., & Borokhovski, E. (2004). A methodological  
 morass? How we can improve quantitative research in distance education.   





Bliss, C. A., & Lawrence, B. (2009). From posts to patterns: A metric to characterize 
 discussion board activity in online courses. Journal of Asynchronous Learning 
 Networks, 13(2), 15-32. 
Bollen, K. A., & Pearl, J. (2013). Eight myths about causality and structural equation 
 models. In S. L. Morgan (Ed.), Handbook of causal analysis for social research 
 (pp. 301-328). Dordrecht: Springer. 
Boston, W., Diaz, S. R., Gibson, A. M., Ice, P., Richardson, J., & Swan, K. (2009). An 
 exploration of the relationship between indicators of the community of inquiry 
 framework and retention in online programs. Journal of Asynchronous Learning 
 Networks, 13(3), 67-83.  
Bradford, G. R. (2011). A relationship study of student satisfaction with learning   
  online and cognitive load: Initial results. The Internet and Higher Education,  
  14, 217-226. 
Brook, C., & Oliver, R. (2007). Exploring the influence of instructor actions on 
 community development in online settings. In N. Lambropoulos & P. Zaphiris 
 (Eds.), User-centered design of online learning communities (pp. 341-364). 
 Hershey, PA:  Idea Group. 
Brünken, R., Plass, J. L., & Leutner, D. (2003). Direct measurement of cognitive load in 
 multimedia learning. Educational Psychologist, 38(1), 53-61. 
Brünken, R., Plass, J. L., & Leutner, D. (2004). Assessment of cognitive load in 
 multimedia learning with dual-task methodology: Auditory load and modality  





Brünken, R., Steinbacher, S., Plass, J. L., & Leutner, D. (2002). Assessment of 
 cognitive load in multimedia learning using dual-task methodology. 
 Experimental Psychology, 49(2), 109-119. 
Bulu, S. T. (2012). Place presence, social presence, co-presence, and satisfaction in  
 virtual worlds. Computers & Education, 58, 154–161. 
Buraphadeja, V., & Dawson, K. (2008). Content analysis in computer-mediated 
 communication: Analyzing models for assessing critical thinking through the 
 lenses of social constructivism. The American Journal of Distance Education, 22, 
 130-145. 
Carlon, S., Bennett-Woods, D., Berg, B., Claywell, L., LeDuc, K., Marcisz, N., . . .  
Zenoni, L. (2012). The community of inquiry instrument: Validation and results 
in online health care disciplines. Computers & Education, 59, 215-221. 
Carlson, R., Chandler, P., & Sweller, J. (2003). Learning and understanding science  
 instructional material. Journal of Educational Psychology, 95(3), 629-640. 
Carr, S. (2000). As distance education comes of age, the challenge is keeping the   
 students. The Chronicle of Higher Education, 46(23), A39-A41. 
Caspi, A., & Blau, I. (2008). Social presence in online discussion groups: testing three 
conceptions and their relations to perceived learning. Social Psychology of 
Education, 11, 323-346. 
Celentin, P. (2007). Online education: Analysis of interaction and knowledge building 






Chandler, P., & Sweller, J. (1991). Cognitive load theory and the format of instruction. 
Cognition and Instruction, 8(4), 293-332. 
Cho, Y. H., Yim, S. Y., & Paik, S. (2015). Physical and social presence in 3D virtual 
 role-play for pre-service teachers. The Internet and Higher Education, 25, 70–77. 
Cowan, N. (2001). The magical number 4 in short-term memory: A reconsideration of 
 mental storage capacity. Behavioral and Brain Sciences, 24, 87-185. 
Cowan, N. (2010). The magical mystery four: How is working memory capacity limited, 
 and why? Current Directions in Psychological Science, 19(1), 51-57. 
Cowan, N. (2014). Working memory underpins cognitive development, learning, and  
  education. Educational Psychology Review, 26, 197-223. 
Creswell, J. W. (2005). Educational research: Planning, conducting, and evaluating 
 quantitative and qualitative research (2nd ed.). Upper Saddle River, N.J.: Merrill. 
Cross, K. P. (1998). Why learning communities? Why now. About campus, 3(3),  4-11. 
 Retrieved from http://www.nhcuc.org/pdfs/CrossLC.pdf 
Darabi, A., Arrastia, M. C., Nelson, D. W., Cornille, T., &Liang, X. (2011). Cognitive 
presence in asynchronous online learning: A comparison of four discussion 
strategies. Journal of Computer Assisted Learning, 27, 216-227. 
de Bruyn, L. L. (2004). Monitoring online communication: Can the development of 
 convergence and social presence indicate an interactive learning environment? 
 Distance Education, 25(1), 67-81. 
DeLeeuw, K. E., & Mayer, R. E. (2008). A comparison of three measures of cognitive 
load: Evidence for separable measures of intrinsic, extraneous, and germane load. 





de Leng, B. A., Dolmans, D. H. J. M., Jöbsis, R., Muijtjens, A. M. M., & van der Vleuten, 
 C. P. M. (2009). Exploration of an e-learning model to foster critical thinking on 
 basic science concepts during work placements. Computers & Education, 53, 1-
 13. 
Dennen, V. P. (2007). Presence and positioning as components of online instructor 
persona. Journal of Research on Technology in Education, 40(1), 95-108. 
Diaz, S. R., Swan, K., Ice, P., & Kupczynski, L. (2010). Student ratings of the importance 
of survey items, multiplicative factor analysis, and the validity of the community 
of inquiry survey. The Internet and Higher Education, 13, 22-30.  
Dringus, L. P., Snyder, M. M., & Terrell, S. R. (2010). Facilitating discourse and 
 enhancing teaching presence: Using mini audio presentations in online forums. 
 The Internet and Higher Education, 13, 75-77. 
Dunlap, J. C., & Lowenthal, P. R. (2009). Tweeting the night away: Using Twitter to 
enhance social presence. Journal of Information Systems Education, 20(2), 129-
136. 
Dzubinski, L.M. (2014). Teaching presence: Co-creating a multi-national online learning 
 community in an asynchronous classroom. Journal of Asynchronous Learning 
 Networks, 18(2), 1-16. 
Ertmer, P. A., & Newby, T. J. (1993). Behaviorism, cognitivism, constructivism: 
 Comparing critical features from an instructional design perspective. Performance 
 Improvement Quarterly, 6(4), 50-72. 






Fredericksen, E., Pickett, A., Shea, P., Pelz, W., & Swan, K. (2000). Student satisfaction  
 and perceived learning with online courses: principles and examples   
 from the SUNY learning network. Journal of Asynchronous Learning Networks, 
 4(2), 7-41. 
Garrison, D. R. (n. d.). A response to David Annand – Social presence within the   
  community of inquiry framework The International Review of Research in Open  
  and Distance Learning, 2011. Retrieved from https://coi.athabascau. 
  ca/publications/critiques-responses/ 
Garrison, D. R. (2003). Cognitive presence for effective asynchronous online learning:  
  The role of reflective inquiry, self-direction and metacognition. In J. Bourne & J.  
  C. Moore (Eds.), Elements of quality online education: Practice and direction  
  (Vol. 4, pp. 29-38). Needham, MA: The Sloan Consortium. 
Garrison, D. R. (2007). Online community of inquiry review: Social, cognitive and  
  teaching presence issues. Journal of Asynchronous Learning Networks, 11(1), 61- 
  72. 
Garrison, D. R. (2009). Communities of inquiry in online learning. In P. L. Rogers, G. A.  
  Berg, J. V. Boettcher, C. Howard, L. Justice, & K. D. Schenk (Eds.),   
  Encyclopedia of Distance Learning (pp. 352-355) (2nd ed.). Hershey, PA: IGI  
  Global. 
Garrison, D. R. (2011). E-learning in the 21st century: A framework for research and  






Garrison, D. R. (2013). Theoretical foundations and epistemological insights of the  
  community of inquiry. In Z. Akyol & D. R. Garrison (Eds.), Educational   
  communities of inquiry: Theoretical framework, research, and practice (pp. 1- 
  11). Hershey, PA: IGI Global. 
Garrison, D. R., & Akyol, Z. (2013a). The community of inquiry theoretical framework.  
  In M. G. Moore (Ed.), Handbook of distance education (pp. 104-119).   
  New York, NY: Routledge.  
Garrison, D. R., & Akyol, Z. (2013b). Toward the development of a metacognition   
  construct for communities of inquiry. The Internet and Higher Education, 17, 84- 
  89. 
Garrison, D. R., Anderson, T., Archer, W. (2000). Critical inquiry in a text-based   
  environment: Computer conferencing in higher education. The Internet and  
  Higher Education, 2(2-3), 87-105. 
Garrison, D. R., Anderson, T., Archer, W. (2001). Critical thinking, cognitive presence,  
  and computer conferencing in distance education. The American Journal of  
  Distance Education, 15(1), 7-23. 
Garrison, D. R., Anderson, T., Archer, W. (2010). The first decade of the community of 
 inquiry framework: A retrospective. The Internet and Higher Education, 13, 5-9. 
Garrison, D. R., & Arbaugh, J. B. (2007). Researching the community of inquiry   
  framework: Review, issues, and future directions. The Internet and Higher  





Garrison, D. R., & Cleveland-Innes, M. (2005). Facilitating cognitive presence in online 
 learning: Interaction is not enough. The American Journal of Distance Education, 
 19(3), 133-148. 
 Garrison, D. R., Cleveland-Innes, M., & Fung, T. S. (2010). Exploring causal 
 relationships among teaching, cognitive and social presence: Student perceptions 
 of the community of inquiry framework. The Internet and Higher Education, 13, 
 31-36. 
Garth-James, K., & Hollis, B. (2014). Connecting global learners using elearning and the 
 community of inquiry model. American Journal of Educational Research, 2(8),  
 663-668. 
Gašević, D., Adesope, O., Joksimović, S., & Kovanović, V. (2015). Externally-facilitated  
 regulation scaffolding and role assignment to develop cognitive presence in  
 asynchronous online discussions. The Internet and Higher Education, 24, 53–65. 
Ginns, P. (2005) Meta-analysis of the modality effect. Learning and Instruction, 
  15, 313-331. 
Gorsky, P., Caspi, A., Antonovsky, A., Blau, I., & Mansur, A. (2010). The relationship  
  between academic discipline and dialogic behavior in open university course  
  forums. International Review of Research in Open and Distance Learning, 11(2),  
  49-72. 
Gunawardena, C. N. (1995). Social presence theory and implications for interaction and  
  collaborative learning in computer conferences. International Journal of   





Gunawardena, C. N., & Zittle, F. J. (1997). Social presence as a predictor of satisfaction  
  within a computer-mediated conferencing environment. The American   
  Journal of Distance Education, 11(3), 8-26. 
Gutting, G. (2012, May 17). How reliable are the social sciences? The New York Times. 
  Retrieved from http://opinionator.blogs.nytimes.com/2012/05/17/how-reliable-
 are-the-social-sciences/?smid=fb-share 
Hambrick, D. Z., & Engle, R. W. (2002). Effects of domain knowledge, working  
memory capacity, and age on cognitive performance: An investigation of the 
  knowledge-is-power hypothesis. Cognitive Psychology, 44, 339-387. 
Hambrick, D. Z., & Oswald, F. L. (2005). Does domain knowledge moderate 
  involvement of working memory capacity in higher-level cognition? A test of 
  three models. Journal of Memory and Language, 52, 377-397. 
Heo, M., & Chow, A. (2005). The impact of computer augmented online learning  
       and assessment tool. Educational Technology and Society, 8(1), 113-125. 
Hron, A., & Friedrich, H. F. (2003). A review of web-based collaborative learning:  
  factors beyond technology. Journal of Computer Assisted Learning, 19, 70-79. 
Ice, P., Curtis, R., Phillips, P. & Wells, J. (2007). Using asynchronous audio feedback to 
 enhance teaching presence and students’ sense of community. Journal of 
 Asynchronous Learning Networks, 11(2), 3-25. 
Ice, P., Gibson, A. M., Boston, W., & Becher, D. (2011). An Exploration of Differences  
  Between Community of Inquiry Indicators in Low and High Disenrollment  





Ivankova, N. V., & Stick, S. L. (2007). Collegiality and community-building as a means  
  for sustaining student persistence in the computer-mediated asynchronous  
  learning environment. Online Journal of Distance Learning Administration, 8(3).  
Jahng, N., Nielsen, W. S., & Chan, E. K. H. (2010). Collaborative learning in an online  
  course: A comparison of communication patterns in small and whole group  
  activities. Journal of Distance Education, 24(2), 39-58. 
Jeong, A. C. (2003). The sequential analysis of group interaction and critical thinking in  
  online threaded discussions. The American Journal of Distance Education, 17(1),  
  25-43. 
Joksimovic, S., Gasevic, D., Kovanovic, V., Adesope, O., & Hatala, M. (2014).  
  Psychological characteristics in cognitive presence of communities of inquiry: 
  A linguistic analysis of online discussions. The Internet and Higher Education, 
  22, 1-10. 
Jöreskog, K. G., & Sörbom, D. (2007). LISREL 8.80 for Windows. Skokie, IL: Scientific 
  398 Software International, Inc. 
Kalyuga, S. (2011). Cognitive load theory: How many types of load does it really need? 
Educational Psychology Review, 23(1), 1-19. 
Kalyuga, S., & Sweller, J. (2004). Measuring knowledge to optimize cognitive load 
factors during instruction. Journal of Educational Psychology, 96(3), 558-568. 
Kanuka, H., & Garrison, D. R. (2004). Cognitive presence in online learning. Journal of 





Kanuka, H., Rourke, L., & Laflamme, E. (2007). The influence of instructional methods  
  on the quality of online discussion. British Journal of Educational Technology,  
  38(2), 260-271. 
Ke, F. (2010). Examining online teaching, cognitive, and social presence for adult  
  students. Computers & Education, 55, 808-820.  
Kehrwald, B. (2008). Understanding social presence in text-based online learning   
  environments. Distance Education, 29(1), 89-106. 
Khodabandelou, R., Jalil, H.A., Ali, W.Z.W., & Daud, S.B.M. (2014). Moderation effect   
of gender on relationship between community of inquiry and perceived learning 
in blended learning environments. Contemporary Educational Technology, 5(3),  
  257-271. 
Kim, J. (2011). Developing an instrument to measure social presence in distance higher  
  education. British Journal of Educational Technology, 42(5), 763-777.  
Kirschner, F., Paas, F., & Kirschner, P. A. (2009a). A cognitive load approach to   
  collaborative learning: United brains for complex tasks. Educational   
  Psychology Review, 21, 31-42. 
Kirschner, F., Paas, F., & Kirschner, P. A. (2009b). Individual and group-based learning  
  from complex cognitive tasks: Effects of retention and transfer efficiency.   
  Computers in Human Behavior, 25, 306-314. 
Kirschner, F., Paas, F., & Kirschner, P. A. (2010). Task complexity as a driver for  
  collaborative learning efficiency: The collective working-memory effect. Applied  





Kirschner, F., Paas, F., Kirschner, P. A., & Janssen, J. (2011). Differential effects of  
  problem-solving demands on individual and collaborative learning outcomes.  
  Learning and Instruction, 21, 587-599. 
Klein, J. (2013). Individual and group performance of computerized educational tasks.  
 Education and Information Technologies, 18, 443–458. 
Ko, C. –J. (2012). A case study of language learners` social presence in synchronous  
  CMC. ReCALL, 24(1), 66-84. 
Kozan, K. (2015). How does cognitive load relate to teaching, social and cognitive  
            presences? The AERA Online Paper Repository (pp. 1-19). 
Kozan, K., & Richardson, J. (2014a). Interrelationships between and among social,  
  teaching, and cognitive presence. The Internet and Higher Education, 21, 68-73. 
Kozan, K., & Richardson, J.C. (2014b). New Exploratory and Confirmatory Factor  
  Analysis Insights into the Community of Inquiry Survey. The Internet and Higher  
  Education, 23, 39-47. 
Kumar, S., & Hart, M. (2014). Social presence in learner-driven social media   
  environments. In M. Searson & M. Ochoa (Eds.), Proceedings of Society for  
  Information Technology & Teacher Education International Conference 2014  
  (pp. 73-78). Chesapeake, VA: AACE. 
Kupczynski, L., Ice, P., Wiesenmayer, R., & McCluskey, F. (2010). Student perceptions  
  of the relationship between indicators of teaching presence and success in online  





Leahy, W., Chandler, P., & Sweller, J. (2003). When auditory presentations should and 
should not be a component of multimedia instruction. Applied Cognitive 
Psychology, 17, 401-418.   
Lear, J. L., Isernhagen, J. C., LaCost, B. A., & King, J. W. (2009). Instructor presence for 
  web-based classes. The Delta Pi Epsilon Journal, 51(2), 86-98. 
Lee, S.-M. (2014). The relationships between higher order thinking skills, cognitive  
  density, and social presence in online learning. The Internet and Higher  
  Education, 21, 41-52. 
Lee, H., Plass, J. L., & Homer, B. D. (2006). Optimizing cognitive load for learning from 
computer-based science simulations. Journal of Educational Psychology, 98(4), 
902-913. 
Leong, P. (2011). Role of social presence and cognitive absorption in online learning  
  environments. Distance Education, 32(1), 5-28. 
Leppink, J., Paas, F., van der Vleuten, C. P. M., van Gog, T., & van Merriënboer, J. J. G. 
(2013). Development of an instrument for measuring different types of cognitive 
load. Behavior Research Methods, 45(4), 1058-1072. 
Leppink, J., Paas, F., van Gog, T., van der Vleuten, C. P. M, & van Merriënboer, J. J. G.  
  (2014). Effects of pairs of problems and examples on task performance and  
  different types of cognitive load. Learning and Instruction, 30, 32-42. 
Levesque, C., Stanek, L. R., Zuehlke, A. N., & Ryan, R. M. (2004). Autonomy and  
  competence in German and American university students: A comparative study  
  based on self-determination theory. Journal of Educational Psychology, 96(1),  





Levy, Y. (2007). Comparing dropouts and persistence in e-learning courses. Computers  
  & Education, 48, 185-204.  
Liu, S. Y., Gomez, J., & Yen, C. –J. (2009). Community college online course retention  
  and final grade: Predictability of social presence. Journal of Interactive Online  
  Learning, 8(2), 165-182.  
Lloyd, S. A., Byrne, M. M., & McCoy, T. S. (2012). Faculty-perceived barriers of online  
  education. MERLOT Journal of Online Learning and Teaching, 8(1), 1-12. 
Lowenthal, P.R., & Dunlap, J.C. (2014). Problems measuring social presence in a  
  community of inquiry. E-Learning and Digital Media, 11(1), 19-30. 
Lueebeck, J. L., & Bice, L., R. (2005). Online discussion as a mechanism of conceptual  
  change among mathematics and science teachers. Journal of Distance Education,  
  20(2), 21-39. 
Luximon, A., & Goonetilleke, R. S. (2001). Simplified subjective workload  
  assessment technique. Ergonomics, 44, 229-243.   
Maddrell, J. A. (2011). Community of Inquiry Framework and Learning Outcomes.   
  Retrieved from ProQuest Digital Dissertations. (AAT 3492255) 
Manley, L.M.C. (2013). An analysis of higher-order thinking: Examining a secondary 
  physics 1 web-enhanced instructional design. Issues and Trends in Educational 
Technology, 1(1). Retrieved from https://journals.uair.arizona.edu 
  /index.php/itet/article/view/16506/17351 
Maor, D., (2003). The teacher’s role in developing interaction and reflection in an online  





Matthews, D., Bogle, L., Boles, E., Day, S., & Swan, K. (2013). Developing communities 
 of inquiry in online courses: A design-based approach. In Z. Akyol & D.  R.  
 Garrison (Eds.), Educational communities of inquiry: Theoretical framework,  
 research, and practice (pp. 490-508). Hershey, PA: IGI Global. 
Mayer, R. E. (2009). Multimedia learning (2nd ed.). New York: Cambridge University  
  Press. 
Mayer, R. E., & Chandler, P. (2001). When learning is just a click away: Does 
     simple user interaction foster deeper understanding of multimedia messages? 
      Journal of Educational Psychology, 93, 390-397. 
McCrudden M., Schraw, G., Hartley, K., & Kiewra, K. A. (2004). The influence of  
  presentation, organization, and example context on text learning. The Journal of  
  Experimental Education, 72(4), 289-306. 
McKlin, T., Harmon, S. W., Evans, W., & Jones, M. G. (2002). Cognitive presence in  
  web-based learning: A content analysis of students` online discussions. IT Forum, 
  60. Retrieved from http://itforum.coe.uga.edu/paper60/paper60.htm 
McQuaid, J. W. (2010). Using cognitive load to evaluate participation and design of an  
  asynchronous  course. The American Journal of Distance Education, 24, 177-194. 
Means, B., Toyama, Y., Murphy, R., Bakia, M., & Jones, K. (Revised, 2010). Evaluation  
  of evidence-based practices in online learning: A meta-analysis and   
  review  of online learning studies. Washington, D.C.: U.S. Department of   
  Education, Office of Planning, Evaluation, and Policy Development.   
  Retrieved from http://www2.ed.gov/rschstat/eval/tech/evidence-based-  





Meyer, K. A. (2003). Face-to-face versus threaded discussions: The role of time and 
 higher-order thinking. Journal of Asynchronous Learning Networks, 7(3), 55-65. 
Meyer, K. A. (2004). Evaluating online discussions: Four different frames of analysis. 
 Journal of Asynchronous Learning Networks, 8(2), 101-114. 
Miller, George A. (1956). The magical number seven, plus or minus two: Some limits on 
 our capacity for processing information. Psychological Review, 63, 81-97. 
 Retrieved from http://psychclassics.yorku.ca/Miller/ 
Miller, M.G., Hahs-Vaughn, D.L., & Zygouris-Coe, V. (2014). A confirmatory factor  
  analysis of teaching presence within online professional development. Journal of  
  Asynchronous Learning Networks, 18(1). Retrieved from     
  http://onlinelearningconsortium.org/sites/default/files/5-jaln18-1-   
  a_confirmattory_factor_0.pdf 
Molinari, D. L. (2004). The role of social comments in problem-solving groups in an 
 online class. The American Journal of Distance Education, 18(2), 89-101. 
Morrison, B.B., Dorn, B., & Guzdial, M. (2014). Measuring cognitive load in  
 introductory CS: Adaptation of an instrument. Proceedings of the tenth 
annual conference on International computing education research, 131-138.  
 doi: 10.1145/2632320.2632348 
Murphy, E. (2004a). Identifying and measuring ill-structured problem formulation and 
 resolution in online asynchronous discussions. Canadian Journal of Learning and 






Murphy, E. (2004b). Recognizing and promoting collaboration in an online asynchronous 
 discussion. British Journal of Educational Technology, 35(4), 421-431. 
Müller, T. (2008). Persistence of women in online degree completion programs.   
  International Review of Research in Open and Distance Learning, 9(2),   
  1-18. 
Mykota, D., & Duncan, R. (2007). Learner characteristics as predictors of online social  
 presence. Canadian Journal of Education, 30(1), 157-170. 
Nippard, E., & Murphy, E. (2007). Social presence in the Web-based synchronous  
  secondary classroom. Canadian Journal of Learning and Technology, 33(1).  
  Retrieved from http://cjlt.csj.ualberta.ca/index.php/cjlt/article/view/24/22 
Ojokheta, K. O. (2010). A path-analytic study of some correlates predicting persistence  
  and students` success in distance education in Nigeria. Turkish Online   
  Journal of Distance Education, 11(1), 181-192. 
Oldfather, P., West, J., White, J., & Wilmarth, J. (1999). Learning through children`s  
  eyes: Social constructivism and the desire to learn. Washington, DC: American  
  Psychological Association. 
Oztok, M. (2014). Towards Understanding Knowledge Construction in Online Learning. 
In Proceedings of World Conference on Educational Multimedia, Hypermedia 
and Telecommunications 2014 (pp. 2087-2091). Chesapeake, VA: AACE. 
Oztok, M., & Brett, C. (2011). Social presence and online learning: A review of research.  






Paas, F. (1992). Training strategies for attaining transfer of problem-solving skill in 
statistics: A cognitive load approach. Journal of Educational Psychology, 84,  
  429-434. 
Paas, F., & Ayres, P. (2014). Cognitive load theory: A broader view on the role of  
 memory in learning and education. Educational Psychology Review, 26, 191-195. 
Paas, F., Renkl, A., & Sweller, J. (2003). Cognitive load theory and instructional  
   design: recent developments. Educational Psychologist, 38(1), 1-4. 
Paas, F., Renkl, A., & Sweller, J. (2004). Cognitive load theory: Instructional  
   implications of the interaction between information structures and cognitive 
    architecture. Instructional Science, 32, 1-8. 
Paas, F., Tuovinen, J. E., Tabbers, H., &Van Gerven, P. W. M. (2003). Cognitive  
   load measurement as a means to advance cognitive load theory. Educational  
   Psychologist, 38(1), 63-71. 
Paas, F. G. W. C., & van Merriënboer, J. J. G. (1994). Instructional control of  
   cognitive load in the training of complex cognitive tasks. Educational  
   Psychology Review, 6(4), 351-371. 
Paas, F., van Merriënboer, J. J. & Adam, J. (1994). Measurement of cognitive load in  
  instructional research. Perceptual and Motor Skills, 79, 419-430.   
Paechter, M., Maier, B., & Macher, D. (2010). Students’ expectations of, and experiences 
  in e-learning: Their relation to learning achievements and course satisfaction.  
  Computers & Education, 54, 222-229. 
Pallant, J. (2007). SPSS survival manual: A step by step guide to data analysis using 





Park, J.-H., & Choi, H. J. (2009). Factors influencing adult learners` decision to drop out  
  or persist in online learning. Educational Technology & Society, 12(4), 207-217.  
Parker, A. (2003). Identifying predictors of academic persistence in distance education.  
  USDLA Journal, 17(1), 55-62. 
Pawan, F., Paulus, T. M., Yalcin, S., & Chang, C. –F. (2003). Online learning: Patterns of 
  engagement and interaction among in-service teachers. Language Learning &  
  Technology, 7(3), 119-140. 
Pisutova-Gerber, K., & Malovicova, J. (2009). Critical and higher order thinking in 
 online threaded discussions in the Slovak context. International Review of 
 Research in Open and Distance Learning, 10(1), 1-15. 
Richardson, J. C., & Ice, P. (2010). Investigating students’ level of critical thinking  
  across instructional strategies in online discussions. The Internet and Higher  
  Education, 13, 52-59. 
Richardson, J. C., & Swan, K. (2003). Examining social presence in online courses in 
 relation to students` perceived learning and satisfaction. Journal of Asynchronous 
 Learning Networks, 7(1), 68-88. 
Rogers, P., & Lea, M. (2005). Social presence in distributed group environments: the role 
  of social identity. Behavior & Information Technology, 24(2), 151-158. 
Roodenrys, K., Agostinho, S., Roodenrys, S., & Chandler, P. (2012). Managing one`s  
  own cognitive load when evidence of split attention is present. Applied Cognitive  





Rourke, L., Anderson, T., Garrison, R., & Archer, W. (1999). Assessing social presence  
  in asynchronous text-based computer conferencing. Journal of Distance   
  Education, 14(2), 50-71. 
Rovai, A. P. (2002a). Development of an instrument to measure classroom community. 
 The Internet and Higher Education, 5, 197-211. 
Rovai, A. P. (2002b). Sense of community, perceived cognitive learning, and persistence 
 in asynchronous learning networks. The Internet and Higher Education, 5, 319-
 332. 
Rovai, A. P. (2007). Facilitating online discussions effectively. The Internet and Higher  
  Education, 10, 77-88. 
Rubin, B., Fernandes, R., & Avgerinou, M. D. (2013). The effects of technology on the  
 community of inquiry and satisfaction with online courses. The Internet and  
  Higher Education, 17, 48–57. 
Schrire, S. (2004). Interaction and cognition in asynchronous computer conferencing. 
 Instructional Science, 32, 475-502. 
Schüler, A., Scheiter, K., & van Genuchten, E. (2011). The role of working memory in 
multimedia instruction: Is working memory working during learning from text 
and pictures? Educational Psychology Review, 23 (3): 389-411. 
Seaton, X.J., & Schwier, A.R. (2014). A study of hybrid instructional delivery for  
 graduate students in an educational leadership course. International Journal of E- 
  Learning & Distance Education, 29(1). Retrieved from     





Shea, P. (2006). A study of students’ sense of learning community in online 
 environments.  Journal of Asynchronous Learning Networks, 10(1), 35-44. 
Shea, P., & Bidjerano, T. (2009a). Cognitive presence and online learner engagement: A 
 cluster analysis of the community of inquiry framework. Journal of Computing in 
 Higher Education, 21, 199-217.    
Shea, P., & Bidjerano, T. (2009b). Community of inquiry as a theoretical framework to 
 foster “epistemic engagement” and “cognitive presence” in online education. 
 Computers and Education, 52(3), 543-553. 
Shea, P., & Bidjerano, T. (2010). Learning presence: Towards a theory of self-efficacy,  
 self-regulation, and the development of a communities of inquiry in online and  
  blended learning environments. Computers & Education, 55, 1721–1731. 
Shea, P., & Bidjerano, T. (2012). Learning presence as a moderator in the community of 
 inquiry model. Computers & Education, 59, 316–326. 
Shea, P., Fredericksen, E. E., Pickett, A. M., & Pelz, W. E. (2003). A preliminary   
  investigation of “teaching presence” in the SUNY learning network. In J. Bourne  
  & J. C. Moore (Eds.), Elements of quality online education: Practice Direction,  
  Vol. 4 (pp. 279-312). Needham, MA: Sloan Center for Online Education. 
Shea, P., Gozza-Cohen, M., Uzuner, S., Mehta, R., Valtcheva, A. V., Hayes, S., & 
 Vickers, J. (2011b). The community of inquiry framework meets the SOLO 
 taxonomy: a process-product model of online learning. Educational Media 






Shea, P., Hayes, S., Uzuner-Smith, S., Gozza-Cohen, M., Vickers, J., Bidjerano, T.  
  (2014). Reconceptualizing the community of inquiry framework: An exploratory  
  analysis. The Internet and Higher Education, 23, 9-17. 
Shea, P., Hayes, S., Uzuner-Smith, S., Vickers, J., Bidjerano, T., Gozza-Cohen, M., …  
 Tseng, C.-H. (2013). Online learner self-regulation: Learning presence viewed 
 through quantitative content- and social network analysis. The International 
 Review of Research in Open and Distance Learning, 14(3), 427-461. 
Shea, P., Hayes, S., Uzuner-Smith, S., Vickers, J., Bidjerano, T., Pickett, A., … Jian, S.  
 (2012). Learning presence: Additional research on a new conceptual element  
 within the community of inquiry (CoI) framework. The Internet and Higher  
  Education, 15, 89–95. 
Shea, P., Hayes, S., Vickers, J., Gozza-Cohen, M., Uzuner, S., Mehta, R., …Rangan, P.  
  (2010). A re-examination of the community of inquiry framework: Social network 
  and content analysis. The Internet and Higher Education, 13, 10-21. 
Shea, P., Li, C. S., & Pickett, A. (2006). A study of teaching presence and student sense  
  of learning community in fully online and web-enhanced college courses. The  
  Internet and Higher Education, 9, 175-190. 
Shea, P., Li, C. S., Swan, K., Pickett, A. (2005). Developing learning community in 
 online asynchronous college courses: The role of teaching presence. Journal of 
 Asynchronous Learning Networks, 9(4), 59-82. 
Shea, P., Pickett, A. M., & Pelz, W. E. (2003). A follow-up investigation of “teaching 
 presence” in the Suny learning network. Journal of Asynchronous Learning 





Shea, P., & Vickers, J. (2010). Online instructional effort measured through the lens of 
 teaching presence in the community of inquiry framework: A re-examination of 
 measures and  approach. International Review of Research in Open and Distance 
 Learning, 11(3), 1-28. 
Shi, S. (2005). Teacher moderating and student engagement in synchronous computer 
 conferences. Retrieved from ProQuest Digital Dissertations. (AAT 3189741) 
Shin, N. (2001). Beyond interaction: Transactional presence and distance learning.  
  Unpublished Doctoral Dissertation, The Pennsylvania State University,   
  PA, USA. (AAT 3020535) 
Snyder, M.M., & Dringus, L.P. (2014). An exploration of metacognition in asynchronous  
  student-led discussions: A qualitative inquiry. Journal of Asynchronous Learning  
Networks, 18(2), 1-19. Retrieved from http://onlinelearningconsortium.org 
/sites/default/files/418-2284-1-LE.pdf   
Sorden, S.D., & Munene, I.I. (2013). Constructs related to community college student 
 satisfaction in blended learning. Journal of Information Technology Education: 
 Research, 12, 251-270. Retrieved from http://www.jite.org/documents/Vol 
  12/JITEv12ResearchP251-270Sorden1206.pdf 
Stein, D. S., Wanstreet, C. E., Glazer, H. R., Engle, C. L., Harris, R. A., Johnston, S. M., 
 … Trinko, L. A. (2007). Creating shared understanding through chats in a 
 community of inquiry. The Internet and Higher Education, 10, 103-115. 
Stenbom, S., Hrastinski, S., & Cleveland-Innes, M. (2012). Student-student online  
  coaching as a relationship of inquiry: An exploratory study from the coach  





Swan, K., Day, S.L., Bogle, L.R., & Matthews, D.B. (2014). A collaborative,  
 design-based approach to improving an online program. The Internet and Higher 
 Education, 21, 74-81.  
Swan, K., Garrison, D. R., & Richardson, J. C. (2009). A constructivist approach to  
  online  learning: The community of inquiry framework. In C. R. Payne (Ed.),  
  Information technology and constructivism in higher education: Progressive  
  learning frameworks (pp. 43-57). Hershey, PA: IGI Global. 
Swan, K., & Ice, P. (2010). The community of inquiry framework ten years later:   
  Introduction to the special issue. The Internet and Higher Education, 13(1-2), 1-4. 
Swan, K., Richardson, J.C., Ice, P., Garrison, D.R., Cleveland-Innes, M., & Arbaugh, J.B. 
  (2008). Validating a measurement tool of presence in online communities of  
  inquiry. E-mentor, 2(24), 1-12. 
Swan, K., & Shih, L. F. (2005). On the nature of development of social presence in 
 online discussions. Journal of Asynchronous Learning Networks, 9(3), 115-136. 
Sweller, J. (1988). Cognitive load during problem solving: Effects on learning. Cognitive 
Science, 12, 257-285. 
Sweller, J. (1994). Cognitive load theory, learning difficulty and instructional design. 
Learning and Instruction, 4, 295-312. 
Sweller, J. (2003). Evolution of human cognitive architecture. In B. Ross (Ed.), The 






Sweller, J. (2004). Instructional design consequences of an analogy between evolution by 
 natural selection and human cognitive architecture. Instructional Science, 32, 9-
 31. 
Sweller, J. (2005). Implications of cognitive load theory for multimedia learning. In R. E. 
  Mayer (Ed.), The Cambridge handbook of multimedia learning (pp. 19-30). New  
  York: Cambridge University Press. 
Sweller, J. (2010). Element interactivity and intrinsic, extraneous and germane cognitive 
      load. Educational Psychology Review, 22, 123-138. 
Sweller, J., Ayres, P., & Kalyuga, S. (2011). Cognitive load theory. New York: Springer. 
Sweller, J. & Chandler, P. (1994). Why some material is difficult to learn? Cognition  
and Instruction, 12(3), 185-233.   
Sweller, J., van Merriënboer, J. J. G., & Paas, F. (1998). Cognitive architecture and 
instructional design. Educational Psychology Review, 10(3), 251-296. 
Szeto, E. (2015). Community of inquiry as an instructional approach: What effects of 
teaching, social and cognitive presences are there in blended synchronous 
learning and teaching? Computers & Education, 81, 191–201.  
Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics (6th ed.). Boston: 
Pearson.   
Tomarken, A. J., & Waller, N. G. (2005). Structural equation modeling: Strengths,  
  limitations, and misconceptions. Annual Review of Clinical Psychology, 1, 31-65. 
Tomei, L A. (2006). The impact of online teaching on faculty load: Computing the ideal  
  class size for online courses. Journal of Technology and Teacher Education,  





Torras, M. E., & Mayordomo, R. (2011). Teaching presence and regulation in an 
electronic portfolio. Computers in Human Behavior, 27(6), 2284-2291.  
Traver, A.E., Volchok, E., Bidjerano, T., & Shea, P. (2014). Correlating community  
  college students’ perceptions of community of inquiry presences with their  
  completion of blended courses. The Internet and Higher Education, 20, 1-9. 
Tricot, A., & Sweller, J. (2014). Domain-specific knowledge and why teaching generic  
  skills does not work. Educational Psychology Review, 26, 265-283. 
Tu, C. –H. (2001). How Chinese perceive social presence: An examination of interaction  
  in online learning environment. Education Media International, 38(1), 45-60. 
Tu, C. –H. (2002). The impacts of text-based CMC on online social presence. The 
Journal of Interactive Online Learning, 1(2), 1-24. 
Tu, C. –H., & McIsaac, M. (2002). The relationship of social presence and interaction in  
  online classes. The American Journal of Distance Education, 16(3), 131-150.   
van Bruggen, J. M., Kirschner, P. A., & Jochems, W. (2002). External representation of 
argumentation in CSCL and the management of cognitive load. Learning and 
Instruction, 12, 121-138. 
van Gog, T., Kirschner, F., Kester, L., & Paas, F. (2012). Timing and frequency of  
  mental effort measurement: Evidence in favour of repeated measures. Applied  
  Cognitive Psychology, 26, 833-839. 
van Gog, T., & Paas, F. (2008). Instructional efficiency: Revisiting the original construct  





Varnhagen, S., Wilson, D., Krupa, E., Kasprzak, S., Hunting, V. (2005). Comparison of 
student experiences with different online graduate courses in health promotion. 
Canadian Journal of Learning and Technology, 31(1), 99-117. Retrieved from 
  http://cjlt.csj.ualberta.ca/index.php/cjlt/article/view/152/145 
Vaughan, N. (2004). Investigating how a blended learning approach can support an 
inquiry process within a faculty learning community. Retrieved from ProQuest 
Digital Dissertations. (AAT NR03893) 
Vaughan, N., & Garrison, D. R. (2005). Creating cognitive presence in a blended faculty 
development community. The Internet and Higher Education, 8, 1-12.  
Vonderwell, S., & Turner, S. (2005). Active learning and preservice teachers’   
  experiences in an online course: A case study. Journal of Technology and   
  Teacher Education, 13(1), 65-84. 
Wang, Y. –M., Chen, D. –T. “V”., & Liang, R. Y. H. (2011). Overcoming the dilemma of 
 teacher presence in student-centered online discussions.  Journal of Educational 
 Multimedia and Hypermedia, 20(4), 425-438. 
Wei, C. W., Chen, N. S., & Kinshuk (2012). A model for social presence in online  
  classrooms. Educational Technology Research and Development, 60, 529-545. 
Werhane, P. H., Hartman, L. P., Moberg, D., Englehardt, E., Pritchard, M., & Parmar, B.  
  (2011). Social constructivism, mental models, and problems of obedience.  
  Journal of Business Ethics, 100, 103-118. 
Whelan, R. R. (2007). Neuroimaging of cognitive load in instructional multimedia.  





Whipp, J. L., & Lorentz, R. A. (2009). Cognitive and social help giving in online   
  teaching: an exploratory study. Educational Technology Research and   
  Development, 57, 169-192. 
Wicks, D. A., Craft, B. B., Mason, G. N., Gritter, K., & Bolding, K. (2015). An  
 investigation into the community of inquiry of blended classrooms by a faculty  
 learning community. The Internet and Higher Education, 25, 53–62. 
Williams, E. A., Duray, R., & Reddy, V. (2006). Teamwork orientation, group   
  cohesiveness, and student learning: A study of the use of teams in online distance  
  education. Journal of Management Education, 30(4), 592-616. 
Wilson, M. (2008). An investigation into the perceptions of first-time online   
  undergraduate learners on orientation events. MERLOT Journal of    
  Online Learning and Teaching, 4(1), 73-83. 
Wilson, J., & Ganley, B. (2014). Teaching graduate healthy policy via technology: A 
  pilot study of engaged learning, social presence, and blended learning. Journal 
  of Nursing Education and Practice, 4(9), 49-58.   
Wisneski, J. E., Ozogul, G., & Bichelmeyer, B. A. (2015). Does teaching presence  
  transfer between MBA teaching environments? A comparative investigation of  
  instructional design practices associated with teaching presence. The Internet and 
  Higher Education, 25, 18–27. 
Wu, D., & Hiltz, S. R. (2004). Predicting learning from asynchronous online discussions. 





Yang, C., Tsai, I., Kim, B., Cho, M., Laffey, J. M. (2006). Exploring the relationships  
  between students’ academic motivation and social ability in online learning  
  environments. The Internet and Higher Education, 9, 277-286.  
Zhang, Y., & Luximon, A. (2005). Subjective workload measures. Ergonomia, 27(3), 
 199-206. 
Zhao, H., Sullivan, K.P.H., & Mellenius, I. (2014). Participation, interaction and social  
  presence: An exploratory study of collaboration in online peer review groups. 























Appendix A: Filtering Survey 
As part of our continuous improvement efforts, we collect data from each of our 
online courses. In addition to the traditional end of course evaluation the LDT 
program has decided to gather evaluative feedback that is more holistic in nature. We 
ask that you please take a few minutes to complete the survey here that is based on 
the Community of Inquiry (CoI) instrument designed for the evaluation of online 
courses. This data will be aggregated and no personal information included. 
Additionally, for this term we are requesting that only students enrolled in the online 
MS program complete the survey; if you are a Ph.D. student or part of the campus-
based MS program please do NOT participate. Likewise, if you have completed the 
surveys for another course before please do NOT participate. For this term we will be 
collecting a few additional items related to Cognitive Load Theory. For more info on 
the Community of Inquiry see https://coi.athabascau.ca/ 
Upon completion of the surveys you will be asked if you wish to allow your data to 
be matched with your responses from other courses and demographic data. This 
would allow the LDT program to review the courses and instructors in more depth 
and is considered by the IRB to be research versus course evaluation (IRB protocol 
#1205012267). If you allow for this option you will be asked to provide the last five 
digits of your PUID ID. To ensure your privacy of your responses for the research 
portion the surveys will be de-identified by the Office of Graduate Studies at Purdue 
as a way to ensure your data is private and that no faculty or other member of the 





aggregate form and no individual will be identified. 
If you have any questions please contact Dr. Jennifer Richardson at 
jennrich@purdue.edu 




YOU MIGHT HAVE TAKEN MORE THAN ONE ONLINE COURSE THIS 
SEMESTER. IF SO, PLEASE, COMPLETE THE SURVEYS FOR ONLY ONE OF 
THOSE COURSES. PLEASE SELECT THE COURSE IN WHICH YOU THINK 
YOU LEARNED MOST. IF YOU TOOK JUST ONE COURSE, PLEASE 
COMPLETE THE SURVEYS FOR THAT COURSE INDEPENDENT OF SUCH A 
JUDGMENT. 
For what course, will you complete the surveys? 
a) EDCI 56600, Educational Applications of Hypermedia 
b) EDCI 56800, Educational Applications of the Internet 
c) EDCI 57500, Foundations of Distance Learning 
d) EDCI 58800, Motivation and Instructional Design 
e) EDCI 51300, Foundations of Learning Design and Technology 
 
 
Next Page: General Introduction 
For the following surveys, please indicate the level of your agreement with each 
statement as accurately as possible. Please select the appropriate number which MOST 





The FIRST answer that pops into your mind is of CRUCIAL importance to the study, so, 
please do your best NOT to spend too much time thinking about what number to mark. It 
is of great importance to keep in mind that the questions are related to all eight weeks of 
the current academic session. That is they are about your OVERALL experience with the 























Appendix B: Adapted version of Leppink et al.’s (2014) Cognitive Load Scale 
 
Not at all 
    
 
 
    
 
Completely 
0 1 2 3 4 5 6 7 8 9 10 
1. In general, the content of this course was complex. 
2. The projects/assignments covered in this course were complex. 
3. The terms (concepts, definitions etc.) used in this course were complex. 
4. The complexity of this course required me to invest a high degree of mental effort. 
5. The explanations and instructions in this course were unclear. 
6. The explanations and instructions in this course included vague or ambiguous language. 
7. The explanations and instructions in this course were ineffective for learning. 
8. Unclear or ineffective explanations and instructions in this course required me to invest 
a high degree of mental effort. 
9. This course really enhanced my understanding of the content that was covered. 
10. This course really enhanced my understanding of assignment/project topics that were 
covered. 
11. This course really enhanced my knowledge of the terms (concepts, definitions etc.) 
that were used. 
12. This course really enhanced my knowledge and understanding of the course subject. 
13. Enhancing my knowledge and understanding in this course required me to invest a 
high degree of mental effort. 
 






Appendix C: Leppink et al.’s (2014, p. 37) Cognitive Load Scale 
 
All of the following 10 questions refer to the activity that just finished. Please take your 
time to read each of the questions carefully and respond to each of the questions on the 
presented scale from 0 to 10, in which ‘0’ indicates not at all the case and ‘10’ indicates 
completely the case: 
 
0 1 2 3 4 5 6 7 8 9 10 
 
[1] The content of this activity was very complex. 
[2] The problem/s covered in this activity was/were very complex. 
[3] In this activity, very complex terms were mentioned. 
[4] I invested a very high mental effort in the complexity of this activity. 
[5] The explanations and instructions in this activity were very unclear. 
[6] The explanations and instructions in this activity were full of unclear language. 
[7] The explanations and instructions in this activity were, in terms of learning, very 
ineffective. 
[8] I invested a very high mental effort in unclear and ineffective explanations and 
instructions in this activity. 
[9] This activity really enhanced my understanding of the content that was covered. 
[10] This activity really enhanced my understanding of the problem/s that was/were 
covered. 





[12] This activity really enhanced my knowledge and understanding of how to deal with 
the problem/s covered. 

























Appendix D: Arbaugh et al.’s (2008) CoI Survey 
Community of Inquiry Survey 
The following statements relate to your perceptions of “Teaching Presence” -- your 
instructor’s course design, facilitation of discussion, and direct instruction -- in the course.  
Please indicate both your agreement or disagreement with each statement and how 




                      Statement 
Agreement 
0 = strongly disagree, 1 = 
disagree, 2 = neutral, 3 = agree, 
4 = strongly agree 
1 The instructor clearly communicated important 
course topics. 
0          1          2           3          4 
2 The instructor clearly communicated important 
course goals. 
0          1          2           3          4 
3 The instructor provided clear instructions on how 
to participate in course learning activities. 
0          1          2           3          4 
4 The instructor clearly communicated important 
due dates/time frames for learning activities. 
0          1          2           3          4 
5 The instructor was helpful in identifying areas of 
agreement and disagreement on course topics that 
helped me to learn. 
 





6 The instructor was helpful in guiding the class 
towards understanding course topics in a way that 
helped me clarify my thinking. 
0          1          2           3          4 
7 The instructor helped to keep course participants 
engaged and participating in productive dialogue. 
0          1          2           3          4 
8 The instructor helped keep the course participants 
on task in a way that helped me to learn. 
0          1          2           3          4 
9 The instructor encouraged course participants to 
explore new concepts in this course. 
0          1          2           3          4 
10 Instructor actions reinforced the development of a 
sense of community among course participants 
0          1          2           3          4 
11 The instructor helped to focus discussion on 
relevant issues in a way that helped me to learn. 
0          1          2           3          4 
12 The instructor provided feedback that helped me 
understand my strengths and weaknesses relative 
to the course’s goals and objectives.  
0          1          2           3          4 
13 The instructor provided feedback in a timely 
fashion. 
0          1          2           3          4 
 
The following statements refer to your perceptions of “Social Presence” -- the degree to 
which you feel socially and emotionally connected with others -- in your course.  Please 
indicate both your agreement or disagreement with each statement and how important 













0 = strongly disagree, 1 = 
disagree, 2 = neutral, 3 = 
agree, 4 = strongly agree 
 
14 Getting to know other course participants gave 
me a sense of belonging in the course. 
0          1          2           3          4 
15 I was able to form distinct impressions of some 
course participants. 
0          1          2           3          4 
16 Online or web-based communication is an 
excellent medium for social interaction. 
0          1          2           3          4 
17 I felt comfortable conversing through the 
online medium. 
0          1          2           3          4 
18 I felt comfortable participating in the course 
discussions. 
0          1          2           3          4 
19 I felt comfortable interacting with other course 
participants. 
0          1          2           3          4 
20 I felt comfortable disagreeing with other 
course participants while still maintaining a 
sense of trust. 
0          1          2           3          4 
21 I felt that my point of view was acknowledged 
by other course participants. 





22 Online discussions help me to develop a sense 
of collaboration. 
0          1          2           3          4 
The following statements relate to your perceptions of “Cognitive Presence” -- the 
extent to which you are able to construct and confirm meaning – in this course.  Please 
indicate both your agreement or disagreement with each statement and how important 







0 = strongly disagree, 1 = 
disagree, 2 = neutral, 3 = 
agree, 4 = strongly agree 
 
23 Problems posed increased my interest in course 
issues. 
0          1          2         3         4 
24 Course activities piqued my curiosity 0          1          2         3         4 
25 I felt motivated to explore content related 
questions. 
0          1          2         3         4 
26 I utilized a variety of information sources to 
explore problems posed in this course. 
0          1          2         3         4 
27 Brainstorming and finding relevant information 
helped me resolve content related questions. 
0          1          2         3         4 
28 Online discussions were valuable in helping me  
appreciate different perspectives. 





29 Combining new information helped me answer  
questions raised in course activities. 
0          1          2         3         4 
30 Learning activities helped me construct 
explanations/solutions. 
0          1          2         3         4 
31 Reflection on course content and discussions 
helped me understand fundamental concepts in 
this class. 
0          1          2         3         4 
32 I can describe ways to test and apply the knowledge 
 created in this course. 
0          1          2         3         4 
33 I have developed solutions to course problems that  
can be applied in practice. 
0          1          2         3         4 
34 I can apply the knowledge created in this course 
to my work or other non-class related activities. 
0          1          2         3         4 
 




















0 = strongly disagree, 1 = 
disagree, 2 = neutral, 3 = agree,  
4 = strongly agree 
1) Overall, I was satisfied with this course. 0           1           2           3           4 
2) I was satisfied with the course content. 0           1           2           3           4   
3) I was satisfied with the level of the instructor’s 
involvement in the course. 
0           1           2           3           4 
4) I was satisfied with the level of social interaction 
with other learners. 
0           1           2           3           4  
5) I was satisfied with what I learned in this course. 0           1           2           3           4 
Perceived Learning  
1) I learned a lot in this course. 0           1           2           3           4 
2) I learned a lot due to the course content. 0           1           2           3           4 
3) I learned a lot by interacting with the instructor. 0           1           2           3           4 
4) I learned a lot by interacting with other learners. 0           1           2           3           4 
5) I learned a lot about my profession/work. 0           1           2           3           4 
 







Appendix F: Participant/Student Survey 
1) How many online courses have you taken to date? 
2) How many years, at least, have you been taking online courses so far? / How 
many years have you taken online courses to date? 
3) What program are you in?  
a) Online master of science Master’s LDT program 
b) Face-to-face Master’s? Master’s LDT program 
c) Doctoral LDT program. 
4) When did you start in the program? (semester, year) 
 
5) What is your age? 
 
6) How many days per week do you use Blackboard for this course? 
 
7) Gender: 1) Female 2) Male 3) Other: 
 
8) Anything you would like to add: 
 
As mentioned in the overview statement at the beginning of this survey we would like 
you to allow us to match your responses from other courses and demographic data. This 
would allow the LDT program to review the courses and instructors in more depth and is 
considered by the IRB to be research versus course evaluation (IRB protocol 
#1205012267). If you are willing to allow for this option please provide the last five 
digits of your PUID ID. To ensure your privacy of your responses for the research portion 





ensure your data is private and that no faculty or other member of the LDT program has 
access to your survey results. Results will still be reported in aggregate form and no 
individual will be identified. 
 























Appendix G: Instructor Survey 
As part of the evaluation process for this semester we are also incorporating the 
dissertation data collection process for Kadir Kozan, a Ph.D. candidate in our program. 
He is focusing on the Community of Inquiry and Cognitive Load Theory (see details 
below). We ask that you complete the embedded (very short) survey as a means to factor 
in potential variables related to instructors and the student responses. You are in no way 
being evaluated as you may see based on the 7 survey items. 
Participation is strictly voluntary. You do not have to complete the survey and you may 
withdraw at any point. This research is covered by IRB protocol #1205012267. 
If you have any questions about this research, please contact Dr. Jennifer Richardson, 
Associate Professor, Department of Curriculum and Instruction, at (765) 494-5669 or 
jennrich@purdue.edu. If you have concerns about the treatment of research participants, 
you can contact the Committee on the Use of Human Research Subjects at Purdue 
University, 610 Purdue Mall, Hovde Hall, Room 307, West Lafayette, IN 47907-2040. 
The email address is irb@purdue.edu. 





Previous Community of Inquiry (CoI) framework research points to the existence 
of  social, teaching and cognitive presence presences in effective learning environments 
(Garrison, et al., 2010), and that Cognitive learning theory has informed numerous 





better learning (Sweller et al., 2011), it is reasonable to expect that social, teaching and 
cognitive presences can help to keep cognitive load at an effective level. That is, learning 
activities enriched by social, teaching and cognitive presences may both impose a certain 
amount of cognitive load and reduce it to a certain extent whereby enhancing learning. 
This study purports to focus on this theoretically plausible relationship between presence 
and cognitive load in a graduate level fully online learning environment. 
For the questions below, please indicate your answers to the extent to which they reflect 
reality MOST. Please answer the questions as naturally and honestly as possible. 
Generally, the FIRST answer that pops into your mind is of CRUCIAL importance to the 
study, so, please do your best NOT to spend too much time thinking about your answers. 
1) Which course and section are you teaching this semester? (e.g., 588, section 1; 
566, section 1 & 2) 
2) Which socio-epistemological orientation to teaching best describes your approach? 
a) objectivist-individual (Content/knowledge is transmitted from the instructor to 
the learners who are asked to go through the predesigned content [Akyol et al., 
2010]) 
b) objectivist-group (Content/knowledge is transmitted from both the instructor 
and collaborative peers to the learners [Akyol et al., 2010]) 
c) constructivist-individual (Learners construct their own knowledge 
individually/independently [Akyol et al., 2010]) 
d) constructivist-group (Learners construct knowledge by working together 
[Akyol et al., 2010]) 





3) Were you the designer for this course?   
1) Yes  
2) No 
 4)  To what extent do you think the design of the course employed your approach to 
teaching? 
Not at all                                                                                              Completely 
0               1           2          3         4           5         6         7         8       9          10  
5) How many online courses have you taught to date? 
      6) Approximately how many years have you been teaching online courses? 
      7) Please indicate the number of students who are enrolled in the course(s) & 
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